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GAO de^cnbes Federal civHiaji agency sup- 
•po'rtfor engmeering education m 1 980 The 
support IS placed in categbnes, current 
concerns about the supply of engineers^nd 
conditions of engineering schools are relat- 
ed to the support, and the changes made by 
the FY 1982 budget are identi/ied. 

GAP found that 38 programs rn ^^ Federal 
agencies provided more than $240 million 
for engineering education in1980. About, 
79 percent of this was from th^ U.S. "Depart- 
ment of Education's Student Financial A$sis- 
. tance program. None of the programs were 
primarily intended to support engineering 
education 

\ 

Most Federal funding was related to con- 
cerns about the supply of engineers. Com- 
paratively little was related to how well the 
engineering schools aredoing 

FY 1982 funding should not substantially 
change the general character of Federal 
support although funding levels for individ- 
ual programs may be significantly altered. 
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The Honorkbl,e V^Don Fuqua , Chairman 
Committee on apience atid Technology 
Hoilse'o'f Representatives , 

. w y . 

Tli4 Hpnorable \UOU^ Walgrea, Chairjr^n 
S^^Dcoinnu^ttd^? ori\ Science, Research 
7 and .Technologv:; - % . 

Committee on "Science and .Te^chnology 

Fiouse^ of Repr:.esehtatives • V - ' * • * - 

I In/ response Vo' your rBquests,^ we ii^ve ^prepared tliis report 
/de^s^r ilDing Federal support fov 'engineer itig education. The re-' 
fPPrt presents, in ^flnal form, the preliminary i,n,formation which 
we pro^id^d to your staff and el^orates 'and substantiates our 
testimony before tl\e full Committee. . " 

As reques'ted, bne part of the report describes Federal as- 
sistan-ce. in areas qr major current concern in engineering educa- 
tion. * Also, a$ ^requ^sted, we ^have provided an analysis of changes 
in Federal support whYch would result from ado'^tion of the pro- 
.j^osed fiscal year 1982y budget, and ye are distributing the' report 
very broadly ' across th^ Congr-ess. ;• 

We are sending cop^6s . of " thi'^i^ report to appropriate commit- 
tees of both Houses, Representatives and Senators with particu- 
lar interest, the Di^^ctor of tlie^HOffice of Management and feudget, 
the. Director of the,Offit^ of faience and Technology Policy, and 
to the chief officials of the fallowing agencies: the Departments 
of Agriculture, Commerce ,\ Educatidrii, Energy, Health and Human Serv 
ices, the -Inter ior , and TAransport^^^ the Environmental Protec-- ' 

tion Agency; the General BerviGe^yAdministration r* the National 
Aeronautics and Space Admlnispiratiio^ and the National Science 
Foundation. We will alio \ma,I^/jc<ppie,^ available to intere'^sted 
organizations and incWivldqal jf/|^' appropriate, on request. 
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NO FEDJERAL PROGRAMS ARE DESIGNED 
PRIMARILY. TO SUPPORT .ENGINEERING 
EDUCATION, BUT^MANY DO 



. The Chairihen of the House Committee on Science 
and' Technology and the House Subcommittee on Sci- 
ence, Research and Technology expressed ..concerrf 
aboat possible shortages of engineers and prob- 
lems in the engineering schools. They asked GAO 
to identify and describe Federal programs that 
Support engineering education ^d show ho\^ thi.s 
support may change between fisqal years 1980 and 
1982. They also asked GAO' to rtelate Federal sup- 
port to current concerns about engineering educa-?- 
^ tion.. ^ 
' ' ' * \ , ' . 

THIRTY-EIGHT FETdERAL PROGRAMS 
PROVIDE SOME SUPPORT - ./ - 

Sources.' GAO found that 38 programs in 11 civil- . 
ian agencies provided some support for .engineering 
educati^on in 1980. (Department of Defense and Vet- 
erans * Administration programs were not .surveyed) . 
Thirty-five of thes^ programs were run fcy single 
Federal agencies; tliree had several agencies par- 
^ tlcipating. None .of these programs were primarily 
intended to support engineering education. 

Our analysis of funding levels includes only the 
35 single-agency programs because budget data were 
not available in sufficient detail for thd multi- 
agency programs. Assistance to engineering ^educa- 
tion in 1980 from the 35' programs -was approximately 
$240 million. Department of" E'ducation StuHe'nt Fi- 
nancial Assistance made up about 79 percent of 
this total. Another 10 percent went to federally ^ 
' * subsidized academies (e.g., Merchant Marine and 
Coast Guard)-. (S^se appendix I for a detailed de- 
scription of each program. ) • 

The three multi-agency programs were research and 
development grants (supporting 6,901 engineering 
graduate- students in 1:^80), Cooperative, Education 
- . Employment an Federal agencies (employing an esti- 
' ^ mated l,.57i engineering students ^in 1980), and 
used Federal property^ dpnated to many sc^iools. 
(See pp. 11 to^ 14 and appendix III.) ^ 
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Objectives , ^ GAO found that none. of these 38' pro- 
grams were primarily intended to support engi- 
neering education. However, they .did provide 
support while pursuing other objectives: )^ • ' 

■ — support f<yr education ^in ^general' or;>sGienc'e 
education in p^rti^dul^r , and 

J ' 

. / — advance'ment of agency scient j f ic and tech- 
nical mis sidits ^ ' • ' 

GAO- found that,* the 12. programs *'with the first ob^ 
jective 'provided the ma^jority .of assistance, to' en- 
gine.ering education. Twenty-five p3:ogranis had the? 
second objective , and one program had elements of 
both. 

" » * ' ^ 

Targets . GAO found six parts of the engineering 
education sygftem^ that^ received Federal support t^n 
1980 . Following are the portions provided*^ through 
single-agency ^programs (in millions qf dollars) : 

Fedex^^l Support 





FY80 




FV82 




'$203 


.0 , 


$243.5 


Instructional Equipment * 
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.9 


4.4 


Institutional Operation 


28 


.0' 


.24.9 


Educational Capability Im- 
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.9 


■ 2.3 




• 2 


.8 


0.1 




X 


.3 


0.9 ^ 



Among multi-agency programs, research and devel- 
opment grants ^supported about 4 percent of^all 
engineering students who received some Fed^^rai 
'assistance in 1980. " -Used Federal property pro- 
grams provided significant amounts of resea'rch 
equipment tb U.S. universities, but precise. data 
on j-ts ^use for instructional purposes were not 
ayarilabLe*- 

Concerns . GAO identified t:wo major areas of con- 
cern Bbout engineering education: possible short- 
ages of engineers" and ' condition of engineering 
schools . Federal support for students relates to 
the first *area of^coqcern. Fedpral ^funds helped 
support approximately 157;00b engineering students 
in- 1980 — about one-third of all engineering stu- 
dents. Concerns *ab6'ut condition of the engineerinc 



'schools fopus on^he siap^ly of faculty the ade- 
quacy of rostYuGtional equipment/ jand the devel- 
opiriewt of ''ciirricuLa . Federal funding related to 
.1>hese concerns^-a'^ppeared to bje much low^ than 

' funding^related to ±'he supply of engineers. . ^ - , 

^THb OVERALL^^ CHARACTER OF FEDERAL 

ASSISTANCE IS IJNLIKELY TQ CHANGE * 
-IN FISCAL ,YEAR 1982 

— ' 'r. r 
Jn fiscal year^ 19&2, it is unlil^ly tViat th^ ^en- 
eraJ. .character'<?f Federal , support for ^engineering 
education will change significantly.. However/ the 
fundihg levels of individual programs ma/ be sub- 
stantially altered . . . 
^ *. * 

Support; for engineerjLng education through single- 
agency^ p^grams may 'increase to nearly $268 mi-llion 
^in fiscal year 1982, about 1*2- jjercent' above the fi's 
cal year 1980 level. However, most of t^e increase 
reflects a possible 23-percen£' rise in the Deplart- 
mfent of Education's Student Financial Assistance 
program. Suppott. for the three federally 'subsi- ' 
di^ed academies may also 'increase {\.o $-34.9 %iil~ 
lion-). Thirteen .programs could be terminated. 
Funding for, the remaining 21 programs could drop 
by 58 percent to less- than $12 million. 

As shown the chart, funding for student support^ 
should continue to a-ccount for the majority of Fed- 
eral funds expended for engineering education in 
fiscal year 1,982. Therefore, concern about the" 
supply of engineers should continue to receive much 
more funding than the concern 'about the engineering 
scfhools. 

The fiscal year 1982 . funding^ data* in out, analysis 
reflects the budget proposals as of September 15, 
1981. Changes that have occurred since that- date 
are not reflected. However / GAO has found ng in- 
'dications that the basic pattern of Federal spp- 
port will change substantially from what is de-* 
scribed here . * ' , * ^' 
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CHAPTER 1 



INTRODUCTION 



The Chairman af the House Committee on Science and Technology,^ 
'"and the Chairman of the House Subcommittee on Science, Research, 
and Technology wrote the General Accoirfiting Office to express con-^ 
cern about conditions of American engineering sphooJS and possible 
shortages of engineers. Their conc^ns stem from *the implications 
that problems in these areas h^ve fbr the Nation's economic recov- 
ery- They requested a. qtudy be don'e on ertginefting educatioij pro- 
grams within the Federal^ Government,, the size and scope of such - 
activities, how.^these Activities rVla.te to the current issues and 
congerns' about engineering education., axfd how funding levels will 
change from FY 1980 to FY 19.8^;. Th^se ^qufestions^ supplied the 
f-i/amework for our research. \ * * • ' o 

OBJECTIVES, SCOPE, AND MB^H^bobOGY ^ ^ ' / 

•In response to these j:eques1:s, we^dev^loped this overview of 
"1980 federal ^supp6r^ fpr er^ineering education for the , Congres s .to 
use in its authorization and oversight^ function's , T^ho'tigh it is 
generally known ,that many-' P.edeta'l agencies may i,n some way af fect\ 
•engineering ednacation, such^an oveVvieW ddfd npt ^previously exist, 

' < . * • ' / ' ' ' ' • 

The Federal effort described ah it 'existed in 1980 since 
•this^ was the most re'cent^ar for Vhici^compl'ete progf am ancT budg- 
et imformation^were available. Program s^ that -stopped operating^ 
before 1980 dr started in 1981 were-n<^t included,, ^ • 

*We split 'the. pverviejA;'ir\,to thr^e- R^rlis , 'First, we identified- 
.artd described ^all Federal programs that sxipported engineering edu-^ ' 
catipn- (chapter 2.) To effectively describe"' these programs ,xjye . 
answered three* questions.:. HoWVa.s* s^ppart distributed amgng agen- 
cies?-^ 'Wltat b-roAd^ objectives werei' Joeing addressed an'd how were- 
resources dis^tributed amcTng the;ti?,- What parts of tb^ engineering- 
education system .w^ re supported and how were re^urces distrib- 
uted among- the" partstj Second, w^ i^entifi.ed areas of, concern about 
engineering education J^y .examining •the literature and conducting, 
interviews and determined assistanee"* levels in-^ach area, (chap- 
ter 3) 'Third, ve determined how. ^Federal support changes-. from FY 
1980 -to FY 1982, ^chapter 4)' - -'^ ^ ^ ^ ' 

Limitationg i ^ i * i 



*In orir review, 'we neither-' examined program operations nor, 
attempted to 'evaluate .their effe^ts^ dV effectiveness • 



ate 

tion proi 



Our scope was limited to p^pgrams. that addressed cindergradu- 
and graduate engineering- .We did not include continuing. educa- 

train technicians, or programs or cqmpo- 



[rams, programs to 



nents of programs, that focused on postdoctoral suppoft,'- Programs, 
whose primary purpose was to pronpte^ improved ac<:ess to science an^ 



^ / 
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engineer'ing careers for woneri and minorities were not .included be- 
cause their focus was on e^quity, and they only incidentally ad-^^ 
dresse4 engineering education. International exchange programs 
also were not 'included in our 6cope. We did not'include Department 
of Defense or Veterans' Adm'inistration prog2?ams in our scope 'because 
of time and resource limitations. . , . 

Because we focusea on ^support fB$^ educational, activities, we 
did nol^ .^^itjier^^det^led information on most agency research pro-' 
grams. ^ ExceptToris~~v7STie-in^ when university research was spoiisored 
primarily £0 adVance the education- a^f .participating students. < 
Since many of tl)ese programs were designed to further- bot'h edu- ^ 
cation and rese.arch, it was often difficult^ to distinguish the 
primary objective. * • ^ 

Identifying and describing, programs . ' 

To identify programs that provided ^support for engineering . 
education, we reviewed available source documents, auch as the 
Budget- Appendix , agency budget justifications, and the Catalog of 
Federal Domestic Assistance . We interviewed agency officials and 
examined agency documents to ensure that we had included all rele- 
vant Federal efforts. 

After identifying these programs, we completed data collection 
^by examining legislation and regulations and interviewing progr^am 
officials.' These operations allowed u^s.-.to determine how Federal < 
support was distributed across- program objectives and across the > 
parts of the engineering education system that^we^-e be.ing supported 

..^ For all programs, we a.ttempted to determine both total fund- 
'ing and the percentage. expended for engineering education." In many 
cas^s^ program of ficial3- were able to provide precise percentages. 
In other cases^ such preciseftess .was unattainabl'e ,^ ^^o officials 
prov^ided\estimcites . Unl^ess^otherwise stated, jfunding information 
is expressed in terms of In^dget authori^ti^, becaus^e when We con- 
ducted this study this was the most readily available financial 
measure that provided the necessary level of detail. ?^lso, the 
years cited are fiscal years, unless otherwise "indicate^. 

Sources of supportT ^^^ ^ * 

We classified the programs tj^at provided support -for engi- 
neering education into t^Q categories — agency-specific and cross- 
agency. , Agency-specific programs are unique td a* single agency. 
The following agencies operated such programs and are included in 
our overview: the Departi^ents of Agriculture, Commerce, Education, 
Energy, Health and Human Services, the Interior ,. and Transporta- 
tion'; the Environmental Protection Agency; the National. Aeronau- 
tics and Space Administration; and the National Science Foundation. 

On the other hand/ cross-agency programs are operated across 
many agencies. The available data on these activities wgre not 
complete or precise enough to be combined' wijbh agency-specific 

2 -10 



progrilm information to present overall totals. Funding figures 
ited'in the report, therefore, generally, reflect qnly agency- 
specific ' prografhs ^ , ^ 

Appendix L presents detaile'cj information on 34 agency-specific 
programs* Appendix II presents detailed information on the 35th 
agency-specific program — the U.S. Department of^ducation ' s Student 
Financial Assistance . Program. This program was sufficiently dif- 
ferent from other agen^s^t^specif ic programs to warrant a .separate 
discussion\ Appendix III ]pre§ents detailed information on cross- 
agency activities. ^ All of this information has been'verif ied by 
.appropriaite agency offj.cials. ^ - • . . ^ » 

Objectives of support 

I • • ' . . ■ 

We also classified Federal support for eng meering education 
by the primary obj-^s^ctives of programs* providing funding. The ob- ^ 
jective of one group of programs was , to suppo^rt education across ' 
all fields or, in some cases, across ^all scientific fields. Be- 
cause of this broad objecti^^, engineering was also supported. 
The objective of tj>^ remain^^^?^ programs, was to advance agency sci- . 
en^ific and technical missions. While addressing this objective. 
Federal activities supported engineering education only as it con- 
tributed to these -ends. Each dfejective was addressed by both 
agency-specific and cross-agency programs. * 

Targets of support ^ ^^^^ - ^ . ^ t 

We divided the engineering education system into six parts • 
that were the targets of Federal support: student support, in- 
structional equipment , institutional , operation , ^ institutional 
development ( educational capability improvement), curriculum 
development and dissemination, and faculty development . 

IdenfcjTfying current concerns ^ 

In order to identify major ^urpef^ii^ concerns about engineering 
education, we reviewed relevant analys'e^,. 'articles, and statements, 
including ' . 

— congressional testimony by government, i-ndustry, and univer- 
sity representatives; _ « 

— a report. Science and Engineering Education for the 1980s 
and Beyond , ^prepared by the National Science Foundation 
arid the U.S.^ Department of Education \/ along with £he 
• various 'papers that were prepared by Government officials, 
professional associations, and others as input to the re- 
port;, and ' ^ . _ 



VNational Science Foundation and U.S. Department of Education, 
Science and Engineering Education for the 1980s and Beyond 
(Washington, D.C., 1980). 



* — a report, Issues in Engineering Education , prepared by the 
, National Academy of Engineering. 1^/ 

We also interviewed Government officials, engineering deans, en- 
gineering professional society representatives, and labor, supply 
experts. ' ' . ^ 

We analyzed prograjn and funding information to determine' hoW 
Federal involvement responded Vo majo^r concerns. We did not evalu- 
. ate these Concerns or determine whether or not. problems in fact 
existed. We al§otdid not attempt to evaluate the )^dequacy of the 
Federal acti^i^ie^ in addiiessing current concerns. ^ 

Examining the changes made , » / 

by the FY 1982 budget •/ . ■ 

Finally^ 'we, determined how engineering Education support 
changes, from fiscal year 1980 to fiscal year 1982. We obtained 
initial information about budget requests for 1982 from agency 
budget submissions and then updated aind confirmed this information 
with agency officials and with GAO*s Legislative Authoriza^tion , 
Program and Budget Information System data base. Our funding in- 
formation is complete as of September 15, 1981. Changes that ^have 
-occurred since that date are not reflected in the conclusions pre- 
sented here'."' - , ' . ^ 

'In a few instances, officials could not provide complete in- 
formation on their program's fiinding for^ engineering education 
overall or for one or more particular targets 6r areas of concern-. 
A few could -not supply a 1982 ^,f unding f injure. Throughout the re- 
port we pravide funding information that is as complete as possible, 
The. detailed tables in appendix IV indicate where data were not 
ava^E^daie^ , - ' ' 



2^/National Academy of Engineering, Issues^ in Engineering 
Education' (Washington, D.C. , 198lTi ^ 
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CHAPTER 2 

'federal support for engineering education 



In* developing our overview of Federal- support of engineering 
edycation, we found that Federal assistance could be characterized ■ 
by^ its source, objective, and target. 

Sources, OF federal^ support 

We identified 38 different Federal programs that provided sup- 
port for engineering 'education in 1980. These programs and their 
funding levels are listed in table 1. ^rhirty-five are agency--* 
specific and provided approximately $240 million for engineering 
education. (For detailed information on these programs, see appen- 
dix I.) The remaining tliree are cross-agency activities . Detaile.d 
funding information could not be provided for cross*-agency activi- 
ties because the available data were insufficient. 

Agency-specific proglrams ' - 

Department of Agriculture . . , 

The Department t)f Agriculture (USDA) had one program of Aid. ; 
to Land-Grant Colleges that provided some support for engineering- 
education. Commonly known as* the ^"Bankhead-Jones " program, its 
purpose^ was to help support instruction in a range of subjects at 
land-grant institutions, with an emphasis in agriculture and sci-- 
ence. Approximately<80 percent of this program's engineering edu- 
cation funds was expended on faculty salaries* 

Department of Commerce " 

The Department of Commerce (DOC) had a single program that 
addressed engineering education.* The National Sea Grant program 
was established to*support education relating to marine resources 
in many disciplines, including engineering. Among* the various ac- 
tivities sponsored ih 1980 by Sea Grant Marine Education wer^ cur- 
riculum development projects and student support in the form of 
research as^stantships , internships, and Sea Grant Fellowships . 
Commerce could not provide data that would allow th^ portion of 
funds devoted to engineering education to be determined. 

4 

Department of Education 

The Department of Education '( ED) administered five programs 
that provided support for engineering education • Three supported 
education across'many fields, including engineering — the Morrill- 
Nelson, Cooperative Education, and Student Financial^ Assistance 
programs. Two supported engineering education as it advanced sci- 
entific or technical^ missions — the Domestic Mining and Mineral and\ 
Mineral' Fuel Conservation Fellowship Program and the Rehabilita- 
tion Engineering Traaneeship Program • 
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. . * , Table 1 , . 

1980 S.ources of Federal SupRort for Engineering Education 
^ * . ' ( Budget Authority in Thousands ) 

^ ' ' • , * . Percent for Engineering 

* e . ^ ^ ^ Total Engineering ' Education 

. Agency/Prografn • ^ Funding Education* Portion 

. • > V 

. Agency-Specific Programs 

Dept. Qf' Agriculture • - ) \ 

Aid to Land-Grant Colleges. 

(Bankhead-'Jon^s) $' 11,500 20 .0% ^ $ 2,300 

Dept. of Commerce 

Sea Grant Marir/e Educ^t^on a/ 1,553 n.d. . » n.d. 

Dept. of Educdtic 

u^Aid to Land-Gr/6nt Colleges 

(Morrill-jaelson) - 2,700 1 22 .0 ^ ... 594 

Cooperative Education Program 15,000 11.5 • 1^725 

Domesti-g^i Mining and Mineral . 
' and Mineral Fuel Conserva-* • . - • 

tion Fellowship Prog-tem 4,500 66 . 1' ' 2,97.5 

^ -Rehabilitation Engineering ' * \ 

Traineeship Program 104 100 .0 104 '- 

A , , ^ • - \ 

Student Financial Assist-^ 

ance Program 5,238,094 3.6 188,571 

Dept. of Energy . - 

University/Laboratory Co- 

operatite Program 3,200 20. Q 640 

University Reactor Fuel As- ^ 
sistance Program " 1,700 50.0 850^ 

Magnetic • Fusion Energy Tech- \ 
nology Fellowship Program c/ 20 100.0 ^ 20 

a/Total includes only the portions of Marine Education that are 
devoted to course development, research assistantships ,„ intern- 
ships, and Sjea Grant FeJ^lowships. 

^b/Percentage based on 1979 data. 

c/Budget figure represents start-up costs only ^ in 1980. 



A^gency/ Program y 

. Dept« of Energy (Cont'd) 

Solar Eryfergy Meteorological 

Researctt and Tr^inin<^ 

^ ^Site Pipgram 
7 \ 

. DOE-ASEE Summer! Faculty Pro- 
gram in Solar T|iermal R&D 

^' . 

Dept* of Health Human Serv- 
ices 

I 

National Research -Service 
Awards a/ ( Predoctor^l . Insti- 
tutional Training Grants) 

Dept* of the Interior \ 



Percent for Engineering 
Total Engineering. Education- 
Funding Education > Portion 



•Smate Mining and Mia^raJ. Re- 
sources and Research'! Irrsti- 
lutes Program . /. 

Dept» of Transportation 



J»S. Coast Guard A<^ademy 

Aid to, Sta'te Maritime Acade- 
mies 

U*S. Merchant Marine Academy 

FHWA Fellowship and Scholar- 
ship Program 

University- FHWA College Cur- 
riculum Program 

Center of Excellence in Mc^or 
V^icle Safety Research 



, Environmental Protection Agency 

Air /Pollution Trainf*eship Pro- 
gram ^ ') 

Academic Grants in Solid Waste 
• Technology 

/ 

a/Percentage based on 1979 data* 



1,000 
16fi 



20*0% 



52 ^2 



200 



88 



53,737 



2.5 



"1,343 . 



iO,000 72*0 



28,600 30.6 



11,459 



> 



17,431 



459 



29 



. 50.0 
50,0 

■ 52,6 

70 .6 



312 95.0' 



380 



120 



50.0 



50.0 



7,200 

8,752 

5,730 
8,716 

. 241 

20- 

' 296 

190 
60 



,8 



Table 1 (cont'd) 

Percent for Engineering 
. - ^ Total Engineering ^Education 
Agency/Program ' Funding Education ^%ortion 

Academic Training Program , 
in Water Pollution Control $ 438 75,0% $ 329 

National Aeronautics^ & Space 
A'dministration 

Computational Fluid Dynam- 
ics Training Program 375^ 72,0 270' 

^Graduate Research . Program • ^ *, , 

in Aeronautics 800 100,0 300 

Post-Bacbalaureate Program 

in Aeronautics ^ 500 100,0 - 500 

Graduate Student Researchers 

Program . 385 39,5 152 

Summer Faculty Fellowship - ~ ' 

Program 1', 580 41,2 651 

Nation^al Science Foundation , ' ^ • 

Development in Science Educa- ; ' 

-tion ^ ' 8,105 13,^ 1,102 



^ Comprehensive Assistance, to ^ 
Undergraduate Science Educa- 
tion 13,291 16,1 2,140 

t 

Instructional Scientific 

Equipment Program 2,771 19,6 543 

Local Cqurse Improvement 2,906 18,9 550 4^ 

Graduate Fellowship Progran. 10,905 14,3 ' " 1,559 

Science Faculty Programs 3,212 - 6\ 7 215 



2 Undergraduate Research '\ ^ • 

Participation ' ^ 2,832 9,5 ' 269' 

Cross-Agency Activities « ^ • 

All Agencies 

R&b 'Grant Funding a/ - 3,733,000 n,d^ n.d, 

^/Figure indicates R&D grant funding to colleges and universities. 
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, ; Percent for Engineering 

Total Engineering Education 
Agency/Program Funding Education Portion 

All Except NSF & ED ^ 
Federal ^Cooperative Educa- 

t'ion Employment Program^ (co- ^ - . 

ordinated by OPM) a/ - n»d, 20-8% ^ n,d, 

GSA, NSF, DOE 

''used Federal Property Dis- 
posal b/ 

Surplus 'Federal Property 
. Donation (GSA) c/ 118,707 n,d, 'n.d, 

• Transfer of Excess Scien- 
tific Equipment (NSF) d/ 24,317 n,d, n,-d, 

Veed Energy-Re fated Labora- 
tory Equipment Grants Pro- ^ 
gram (DOE) d/ 3^8 n,d>, ^ n.d, 

a/Salaries are ^paid by each participating agency; cumulative totals 

are not available* Percent indicates portion of participating 
\ students in engineering fields. 

b/Figures for used property indicate original acquisition va,lue of 
distributed items. ^ 

c/Figure indicates portion" of property donated for educational 
• purposes • ■ • 

d/Equipment distributed through these programs is intended for 
research purposes. An unknown portion is used for instruction , 



The Mor:riil-^Nelson prograifi of assistance to land-'grant 
colleges is similar in object j.yes and scope to the BankJiead-^Jpnes 
program. About 90 percent of. this prograin* s .funds for engineering 
education went toward faculty salaries. The- Cooperative Education 
Program funded the administration of programs t6 provide combined 
study and subject-related work for students in many' fields. 

In 1980/ the Government provided- about $5.2 billion to assist 
post-second^ary istudents in £in^ncing €heir educ art ion through the 
six programs that ar^ included under the Student Financial Assist- 
ance Program. 1./ The objective of this, assistance, was to promote- 
equity by helping to lower the financial barriers' that might have 
otherwise prevented some * Individuals from ^obtaining pbst-secondary 
education. We estimated that nearly four times as^ much Federal 
funding was provided to engineering education through this effort 
as through all of the other 34 agency-spe<^if ic programs combined. 
This comparison of budget authority underr*epresents considerably 
the actual amojant of assistance received by engineering students 
fxom these programs, ^he addition of matching funds, in several 
programs and the indirect relationship between costs and loan vol- 
ume in the loan programs prevented budget authority from accu- 
rat^ely reflecting the volume^of assistance received by students 
in all fields, which was about ^9.1 billicJh in 1980. 

Two ED programs w^re designed to support graduate study in 
academic diaciplinjes related to , specif ic' scientific or technical 
missions. The Dclmestic Mining and "Mineral and Mineral Fuel^^on- 
servation Fellowships Program providefQ about vtwo-^-thirds of its 
.1980 support to" students in appropriate subfieids of engineering, 
such as metallurgical, mineral, geological, and miift.ng. The Re- 
habilitation Engineering Traineeship Program supported study in 
rehabilitation engineering. These two programs combined expended 
nearly all their funds in the form of student suppjbrt. 



, VPell Grants (formerly Basic Educational Opportunity Grants ) , 
Supplementary Educational Opportuhity^ Grants .( SEOG) and State 
Student Incert^t^ve Grants (SSIG) provided outright grants to 
needy st). dents/' W.ith the latte^: program requiring 1-1 State 
^ matching^, funds . Th)e Cpll.ege ^ork/Study, Program pro'^/ided 80 
percent funding for- student salaries to promote their part- 
time employment ( the. *i:emaind.er was paid by the employer). The 
" 'last two programs — {latioiiat Direct Student Loans (IWSL) and > 
Guaranteed Stjudent Loans *^ gI».L)— sub's id ized iow-intefest lo^ns 
for cd'ilege Students. Annual NDSL appropriations are used to 
establish and maintain revolving loan funds at institutions -of. 
higher education, with >an institutional cagital contribution 
of one-rninth of 'the Federal contribution added to the Federal 
moTiles.".: GSL funds are not distributed directly tp students. - 
.^These monies, rather, are used to subsidize low-interest loans 
by private lending institutions:"'*" '-^-^ 




' .- Department of Energy > ' . ' * ■ - . " 

Five programs *admi;^t^t^^^ Departinent of Energy (DOE) 

prpvided support for en^jg^r^h^^ife'^iicltion. They wete all designee 
to ^enhAnce research , and, ^1^{^:^q^.op^ for ' students or 

faculty, in DOE's migsixjn a3^^C"^^^ nearly ^11 •of the 'amount 

spent on engineering went f<^fin;^ruG±:ional equipment, 'student sup- 
f>ort, and f acuity- deve,lopmen%I'<;g'"^- ^> 

Department of Health and k\li((^^^^ioes . * 

The Department of Health ahi^ ^iSt^^ Servifci&s, ( HHS) operateeT 
the National Research Service^ Av{^lds',program to .support students 
in the National Institutes of He^t^'^ tnission area — biomedical 
and behavioral science. In 1980 subelement of this prdgram, 

.Predoctoral Institutional Ttainiri^^Grants, funded study in biomedi- 
cal engineer;ing by 139 graduate students at a cost' of about 
$X, 343 , 000. This-was equivalenf^o ^2 percent of this subele- 
ment, or less than 0.1 pe^rcent of the\total prpgram. 

Department b£ the Interior « " - 

The Department M the Interior (DOI) administered one program 

that ^irovided sajpg^^^"^^^^ " - — ----- — ^/ . 

ana Mineral 




to enhance tr'aiTiirJS^ _.. _.. 

terior's mrissibn* in^^^|ig and m'^erals policies and programs. A* 
majority of the fupds^'l^^t went to engine^r4Ag education were de- 
voted, to stutSenf s^j^orl/" institutional operation., and instruc- 
tional equipment. V 



^he Department of Transport.atiQn . 



^ -The Departmer^^>^^^gi^ Transportation .(dOT) provided funding for > 
engineeting educatl^^"^ through .programs th^t subsidized study in 
two mission-related areas. The fir.st o^'^these area's is maritime 
transt)ortation and!.saf ety . \fo this end, it gave' full support for 
the U.S. Merchant"'''t^[arine and Coast Guard 'afcademies arid partial 
support 'for the State Maritime academies . The two U.S. academies 
were almost completely subslc^ized, whilp the State academies re- 
ceived partial stu^^t support anduo£>erationai assistance payments 
and were provided' with schoolships. 1/'' A^pr.gf^imately 50 percent 
of the grad4^a:tes of * the mar itirite aqad'#niifs, studied marine engi- 
neering, wh^ile^as-bout 30 percent of the.Cbjst Guard graduates were 
ert'^ineering majors . \ ^ . - 

\]^' "^^^ ^ ' 

DOT also suppor£ea educatt^iffrln . the ' area of .higlway safety and 
technology. Together, the Federal Highway Adininistrafcion ( FHWAO 
Fellowship and.^Scholarship Pre^r.am and the Center 6* Excellence in 



l/Scho'ol ships are merchant vessels that .are -use'd^ fox. instructional 
... purposes. • , Jw > 



Motor -Vehicle Safety Research program used^ about three-fourths of 
their 1980 engineering education funding for student support. 'The 
Uaiversity-rFHWA College Curriculum Program expended funds to pro- 
vide academic institutions with state-of-the-art highway technology 
tfaining and educational materials. 

Environmental Protection Agency . » 

"The Environmental .Protection Agency- ( EPA) operated three pro- 
grams that supported education in mission-related fields. Two of . 
.these effprts, Air Pollution Traineeships and the Academic Train-^ 
ing .Program- in Water Pollution Control, provided support for stu- ^ 
dents in appropriate fields. The Academic Grants in Solid i^ste 
Technology program and a small" portion of the water^ pollution pro- 
gram funded curriculum development in specified fields. 

NaticMial Aeronautics and Space Administration 

The National Aeronautics and Space Administrai^^gjn (NASA) had 
five programs that provided support for eng ine^ri^/education . 
Four of these assisted students in areas related to NASA's mission. 
Two areas .singled out for special attention were "computational 
fluid dynamics and aeronautical engineering. The^ fif£h program, 
Summer Faculty Fellowships, provided funds for faculty development 
in engineering and other mission-related fields. 

National Sequence Foundation 

The National Scienqe Foundation's (NSF) Science and Engineer- 
ing -Education Directorate operated many programs that were directed 
at upgrading different components of science edurfatio'n across all 
fields. Seven of these programs *^rovided support for engineering 
education. ' . * . ' * 

Two of these, the Graduate Fellowship and Undergraduate Re- 
search Participation programs, provided support for engineering 
students in 198'0 . The Instructional Scientific Equipment- Program 
(ISEP) provided funds for engineering instructional equipment. The 
Science Faculty. Programs- expanded funds for engineering faculty^ 
development. Three other programs supported development of an 
institution's educational capabil ity or improvement of curricula 
lin engineering. ' ' ^ ' 

Crosg-agency activities ' ^ 

In the gourse' of- identifying programs that' supported engineer- 
ing educ^tioi^y'we found th£^e activities that were common to more 
than one agency. Th^se were research and development* (R^DJ grant 
funding, the Federal Cooper ative , Education Employment Program, and . 
the Government's mechanisms for disposing of -used Federal property. 
Appendix III provides detailed descriptions of these activities. 



• Research and development grant funding 

In 1980,^ Federal civilian agencies granted colleges^ and uni- 
versities about $3.7 billion' in- research and fleVelo.pment funits for 
study in areas related to agency mlssio^ns. 1/ About^V.S percent 
of these funds was directed to engineering 2/ and provided educa- 
tional assistance in two ways — support foe stucjents and fuflds for 
new instructional equipment. 

individual agencies could not provide information concerning 
the numbers pf students supported by their R&D funding. NSF does 
gather such /information , but it is not broken dqwn by agency. # 
Their survey showed * that 6,901 engineering graduate .studenl^s were 
^upJported by research assistantships funded from ESederal civilian 
sources in 1^8*0. 3/ About , 300 of these students were- supported by 
agency-specirijc programs that used ^esearch funding- as a vehicle to 
provide supporrv^or students in particular fields. The remaining 
6,600 students w^l|^ suppotted by other R&D grants, particularly in 
the ^areas of mechanical , electrical , chemical, and civil engineer- 
ing. No information was available on undergraduate support. 

Federal grants provided a considerable amount of R&D eqQip- 
ment to institutions of higher education. Because of the close 
link between research and training, particularly at the gra(3uate 
level, this equipment is often used for instructional purposes. 
According to an NSF sutvey, about 14 percent of the total amount 
provided, oi: $21 ,440 ,000 , was spent for engineering equipment. 4/ 

Federal Cooperative Education Employment. Program 

In 1980, many Federal agencies, with the exceptions of NSF and 
ED, participated in the .Federal Cooperative- Educatibrf Employment 
Program, which is coordinated by the Office of Persortnel Management 
(0PM)., The program serVes a dual purpose aa. both a recruitment ye-^ 
hide for Federal agencies an^ an educationally related work - 
experience for the participating students. The program* provides 



l/Willis Shapley, et al . , Research an<j Development; AAAS Report 
VI, New Directions for R&D; Federal Budget — FY' 1982 (American 
Association for the Advancement of Science , Washington-, D . C . ) , 
p. 25. ^ . ^ ^ 

2/National Science Foundation, Federal Supporjt to Universities , 
Colleges, and Select^cl Nonprofit Institutiofns , FY -1980 ( m 
press). Detailed S^tiNstical Tables Table^\B-2 ahd B-20.. 

3/National Science Foundation, Academic Science; Graduate Enroll-. 
ment^and Support^ Fall rl980 , NSF 81-330 , Detailed Statistical 
Tables, Table IV-A-2, p. 165. 

4/National Science Foundation, Academic Science 1972-81; R&D Funds , 
^ Scientists and Engineers, ^Graduate Enrollment and Support , NSF 82- 
300 (in press). Detailed Stat istical Tables, Table B-41. 
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temporary employment . in many academic disciplines . In 1980, an 
''estimated 1 , 572 engineering students were employed^in the^agen-' 
cies within our scope; 99 percent of them were undergraduates. 

jpisposal of used Federal property 

^ The Government' annually disposes of used Federal personal 
property 1/ that has a total orig inal/ acquisition cost in th^ bil- 
lions of dollars. Some of this property is donated to universities 
and colleges, with engineering , and many other* disciplines benefit- 
ing. Prime res^onsibl ity for this activity liesj with the General 
Services Administration (GSA); and with two other agencies--NSF 
and >P0E. • - , • 

/ 

In 1980, the GSA coordinated a comprehensive system for the ^ 
transfer' or disposal, of excess ^nd surplus Federal property.-^/ 
One Significant aspect of this operation was the setting aside of 
surplus .personal property for donation "through State agencies. 
"Educational purposes" were explicitly delineated as one use for 
this property. No .breakdown as to the field or level of education 
was available. NSF coordinated a prc^am that transmitted excess 
scientific equipment from Federal agencies to its research gran- 
tees. The Department of Energy distributed its own excess labora- 
tory equipment for energy-^r elated researcjj at universities but ^ 
co^ld not estimate what portion went for engineering. 

OBJECTIVES OF FEDERAL SUPPORT 

In our review of "Federal activities, we found no programs tjaat 
were primarily intended to support engineering education. We found, 
rather, that programs directed at two other broad objectives pro- 
vided such support indirectly. One group of programs was directed 
at education across all fields or, in some cases, across all scien-- 
tific fields, with engine.ering one of many subject areas, receiving 
support.. Another group was designed to advance agency Scientific 
and technical missions and supported engineering education only as 
it contributed to this goal. Both agency-specific and cross-agency 
programs were included in each group. 

Programs that addressed educational objectives '''^^ 

. ^ost programs in this category provided assistance access, a 
great many subject f ields , but . some were more narro-wly focused. 
The* Federal programs that.'supported engineering education while 

^ • - v' • 
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"l/Personal property is property of any^kind, except real property,, 
/records, and ^certain naval v^ssel;S'. ^ 

2/Excess property is property determined tq be uarieeded by the Fed- 
''^eral agency having pdssesion of it; howeV'er, it may be needed by 
one or more ^ Fader al' i2j0encjies . Surplus property is, property^ de- 
termined'^ to 'be* unneeded" by the, entire Federal Government. 

. . V - ' . ~ 



addressing broader educational .ob;jectives are "listed in table 2. 
A detailed breakdown by individual program is available in appen- 
dix \IV. , , 



Table 2 
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1980 Funding from Pro'grald^ with Educational- Objectives . 
' ^T^ Budget Authority in Thousands ) 



Program 



Total 
Funding 



Scieoice and Engi-t- 
neering, Educatiba 
Programs (NSEV , ^ . 44 ,024 

Aid to InatructloTi /• ♦ « ^ ; : 
.at Land-Grant. "'^ " 
Colleges ^{ USOA',^' ED) : -^4,200 



percent for 
Engineering, 
Education ^ 



14.5% 



i 



Cooperative- ' v ' , 
Educati'^on (ED) >^ 

^ Student Financial 
Assistance (ED) 

Federal Cooperative 
. Education Employment 
Program (Coordinated 
by PPM) a/ 

Surplus FedeJf^l Prop- 
erty Do*nati(/n (GSA) b/. 



doo 



15, di 



5,2^8,094. 

\ 

\n.d . 

• \ 

1-18/70,7 ^ 



20/4 
11.5 

i 

3.6 



20.8 



n.d 



Engineering 
Education 
. Portion 



.V 



$ 6,3.78. 

2,894 
• 1,725 ■ 
188,571 



/ 



n.d . 



.n.d . 



a/Salaries are paid by each participating ^gericy; cumulative 

totals are not available . Percent indicates, portion of partici*-^-* 
pacing students in- engineering fields. 

b/Figures for uged property indicate origina'l acquisition value of , 
^ distribqtedl items. This figure indicates p/)rtion of property 
donated/for educational^ j^Cfrposesv t . • 
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The most strictly focused contributors we^re the seven NSF pro- 
graus, as they were designed to support education across science 
arid engineering fields only. Land-grant college aid represented 
the mi^dle^ of the support spectrum, as it was loosely restricted 
to "agriculture, the' mechanic arts, the English language, and the 
various branches of mathematical, physical, natural and economic' 
science . . . It devoted 20.4 percent of -its fund& to engineer- 

ing in 1980. • * ^ 

The remaining four programs were th^ least restricted as they 
provided assistance^ across a great range of Subjects. Program of- 
ficials were\able to indicate the percentage o/fT^nding 'devoted '.to 
engineering education for three of theses anrd'^theyl ranged .from a 
high^ of 20.8 percent' in .the .Federal Cooperative Edikcation Employ- 
ment Program to a low of 3.^ percent in the Student Financial 
Assistance Progranj. * - 

Programs that addressed ' ' • 

agency scientific and ' 

technical mi'ssions ^ , ^ , * 

Eight Federal agency scientific and technical mission respon- 
sibilities v^ere^ advance'd through agency-specific programs that de- 
voted at least some percentage of their funding to engineering edu- 
cation. The percentage variedg^from 2.7 to 70.2. These mis'sion 
areas, alpng with the total and engineering funding amounts, are 
listed ir\ table 3.' \Detailed information on the funding in each 
area -by pro<^ram is available in appendix IV. 

* ftl^out 58 percent of funding for engineering education provided 

by pro<3rams with scientific and technical missions was support for 
undergraduate education in maritie and ocean engineering and several 
other disciplines'^'at the Federal, and State Maritime academies and 
at the Coast Gtrard Academy. DOT provided this support. , The Depart 
ments of the Interior and E4ucation had programs in. disciplines re- 
lated to mining and minerals ,^ such as mining, metallurgical, and^ 
petroleum engineering, and were the* next largest contributor's.^ 
Third was NASA's five "programs that supported education in aero- 

, nautical engineering and computational fluid dynamics. Pto'grams 
in the next two mission areas provided about equal support to 
engineering education. ' DOE operated .fi\^e prpgrams that apssisted 
education in energy-related fields, including nuclear, and solar 
engineering. ' HHS * L^Jatiortai Research Service Awards and ED's 
Rehabilitation Engineering Trajlneeships supported students in 
sub£ields of biomediccil^^ engineering., .Programs in EPA and DOT con- 
tributed nearly equal amounts and arei^the last program^ for which 
funding information in this category was available. EPA's'^three 
programs supported education in environmental- engineering and re- 
lated specialties. DOT * s three Highway transportation and safety' 
programs assisted education in appropriate subspecialties, mainly 

^mechanical iind electrical engineering,: The Departr^erit of^ Cdm-.^ 

,'^mejrce*s Sea- Grant prdgram supported instruction in f ields'-related 
to marine Yeso^rces, such as ocean engineering. ^The amount of 

.funding is unknown. 



Table 3 



1980 Funding froin PfiPgranis ^with Scientific 
and Technical Mission-^Related Objective? 
( Budget Authority in Thousands ) \ 

^ Percent for Engineering 

* Total Engineeritig Education- 

\ : - Mission Area Funding Education ' Portion 
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Maritime'' Transporta- ^> ' % 

tion any Safety (DOT) $ 57,490 40.4% ' ' $23,198 

.Mining and Minerals 
(ED, DOI) 14,500 70.2 ' 10,175 

Aeronautics/Space 

(NASA) 3,640 65.2 2,373 - 

Energy* (DOE) ^ ' 6,088 29.5^ ' 1,798 

Biomedical and Be-- 
havioral .^ciehce 

(HHS, ED) ' 53 ,841 2.7 1,447 

Highway Technology . 

and .Safety (DOT) 800 69.6 ' 557 

Environmental ' ^ 

Protection (EPA) , 938^ 61.7 . ' 579^ ^ 

Marine' Resources (DOC) ' - 1 ,563 n.d. n.d. 

Research and Develop- \ * i 

ment Grant Funding 

(all agencies) a/ 3,733,^00 n.d. n,d. 

Used -Federal. Property . - 

Disposal (NSF, DOE) b/ 24 ,695 ^^^^Jj^ n.d\ ^-^^a^^^:^ 

a/Figure indicates research and development grant funding to 
colleges and universities. ^ 

^ • " ' A, ' i > 

b/Figures for, used property indicate original acquisition value of 
distribut)e'd items.' Equipment distributed through these progr.aras 
is intendSpd for research purposes. An unknown portion is used 
for instruction. 
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Two cross-agency programs---research and developm^t grants 
and the disposal of used equipment— ralso helped agencies a.dvanoe 
their assigned missions. As we have previously noted, R&D monies 
supported 6,600 graduate engineering students in 1980 and also 
provided a significant amount of instructional' equipment. The - 
used equipment donation programs at NSF and DOE advanced research 
in areas related to the goals of those agencies. 

) - . 

TARGETS OF FEDERAL SUPPORT 

Jn our review of Federal efforts that helped support engineer- 
ing- education, we identified six parts of the educational system 
^ that were the targets of Federal, support . These are listed in 
table 4, along with funding for each part received from* agency- 
specific .programs. Detailed tables, listing individual programs', 
are available in appendix IV. , - 



T^ble 4 



1980 Funding for Engineering Education :* ' a/ 
^rgets of Support . • 
( Budget Authority in Thousands ) 



Target 




Funding 


Student Support 




$203,010 


Instructional Equipment ^ ^ 




6,867 


Institutional Operation 




28,181 


Institutional \ Development 




' 3,865 


Curriculum Development 
and Dissemination 




2,777 


Fficulty Development 







ERIC 



a/This tpible does not include support provided by 
cross-^agency programs. ^ Suoh support vis, how- 
ever, discussed in the text where appropriate ♦ 



Student support 

• The largest portiort of Federal assistance went to engineering 
students tfirough five major mechianisms. They are illustrated in 
table 5. ^ l_ 

We estimated that the total number of engineering students • 
who received at least partial assistance from all Federal sources 



combined in 1980 was approximately 157,000. Approximately 93 per- 
cent of th^se were recipients of the Dep&rtment of Education's 
student financial assistance. R&D grant funding^ supported an ad- 
ditional 4 percent. Programs to train students in agency mission- * 
related fields supported about 2 percent, ^he remaining 1 percent 
was mainly accjounted £br ^by Federal Cooperative* Education Employ- 
ment at eight of the agencies in our scope. NSF's science and en- 
gineering programs supported 0.2 percent of the students, exclusive 
of . R&D grant funding. ^ ^ ^ 



Table 5 

■ \ 

1980 Fundipg for Engineering Educations Student Support 



( Budget Authordty in Thousandsl " 

Number of Students 



Program Category 

Student Financial 
Assistance (ED) 

Research and De- 
velopra^eJtjt. Grant 
Funding (all agen- 
cies) 

Training in Agency 
Scientific and tech- 
nical Mission-Related 
Areas (DOC, ED, DOE, * 
DOT, HHS, DO^I, EPA, 
NASA) 

Federal .Cooperative 
Education Employment 
Program ( Coordinated 
by 0PM) a/ . 



Science and Engineer- 
ing Education Programs 
(NSF) 



1980 Funding 
$188,571 



Under- 
graduates 

^ *• 
n .d . 



Graduates Total 



.n.d 



n .d . 



n.d 



6,600 



146; 



6,600 



12,611 



n.d . 



1,828 



1,-559 



136 



781 



13 



217 



2,9,43 



'1,^72 

353 
157 ,468 



a/Saliries are paid by -each participating agency;' cumulative "totals 
are not available. 
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. Both cross-agerfcy and agency-specific programs provided in- 
structionaf equipment to engineering schools and departments. 
The se^ are fisted by category in table 6. 

Among thfe cross-agency programs, Rfb grants provided nearly 
$22 million in engineering -research equipment to universities in 
1980. A significant amount of used Federal property was a^lso pro- 
vided* for research purposes. An unknown -portion of this equipment 

Atfas-used for instruction. Available dat^^did not allow pregise 

estimation of its value. (See appendix III for a detailed dis- 
cussion . ) , ' ^ ' 



Table 6 

1980 Funding for Engineering Education : 
Instructional Equipment 
( Budget Authority in Thousands ) 




Program Category 

Research and Development Grant Funding 

Used Federal Property Disposal 
(GSA, NSF, DOE) 

Federally Subsidized Academies (DOT) 

scientific and Technical Missions-Related 
Programs (other than academy support) 
(DOE> DOI) 

NSF Science Education Programs 

Aid to Lapd-Grant Colleges (USDA, ED) 



1980 Funding 
.n.d . 

n,^d*. 
$4,027 

1,647 
1,193 
n.d . 



Among agency-specific prograips, th^ largest amount provided, 
for instructional equipment was for federally subsidized academies 
(i.e.,> U.S. Merchant Marine and foast/Guard academies and State 
Maritime schools). The approximately $1.6 million derived from 
nonacademy agency scientiiLc mission efforts were from three small 
programs at DOE and DOTT^^th 52 percent ^f.the total ^^^^ed ^rom 
DOE'S University Reactor Fuel Assistance Program. srn^^^' ""^"1^" 
portion of land-grant college assistance was expended on ^^f™- 
tional equipment. About 46 percent of NSF's contribution of $1.19 
.million was derived from its Instructional Scientific Equipment 
Program. ' ■ . ' . . ■ 



Institutional operation involves providing funds for the par- 
tial or complete operational support of institutions , departments, 
or, units of departments. Three categories of programs provided 
such support. These are listed in table 7.. 

Aj^proximately 82 percent of the funds provided for this com- 
ponent of engineering education ^as expended f,or support of the 
Coast Guard, Merchant M#jrine, and State . Maritime academies. An 
additional 10 percent cpnsisted of Aid to Land-Grant Colleges 
Almost all cJf the remainder was provided to selected institutions 
through DOI'^ State Mirting and Mineral Resources and Research In- 
stitutes P^rogram. 



Table 7 

1980 Funding for Engineering Education ; - 
. Institutional Operation 
( Budget authority in Thousahds ) 



Program Category 

Federally Subsidize^\Academies (DOT) 

Afd to Land-Grant Colleges (USDA, ED) 

Scientific and Technical Mission-Related 
Programs ( other than academy support) 
(DOI, DOT), \ . ' 



1980 Funding 
$23,198 
2,894 

2,089 
$28,181 



Institutional development 



Assistance 'for this component of engineerK^ education entail 
initiating or upgrading new or improved educational capacities of 
higher education institutions over a specific period.* Two Federal 
prog^rams, illustrated in taBle^8^,^ provid'ed this type of assistance 

Both of these programs had educational objectives. The Com- 
pr_jehensive Assistance to Undergraduate Science Education , program 
of NSF was designed to improvfe the, quality of undergraduate sci- 
ence and engineering instruction by providing funds to institu- ' 
tions of higher education that conducted assessments of instr^c-^ 
tional needs and carried out comprehensive plans for institutional 
improvement. The Cooperative Education Program of ED had a number 
of granting mechanisms that wete designed to assist institutions 
of higher education- to develop and Oj^erate administrative struc- 
tures for coofjerative education. 



Table 8 

«i ' ~" ■ 

> . 1980 Funding- for Engineering Education ; 
Institutional Development 
( Budget>AuthorityMn Thousands ) 

Program J&ategory 1980 Funding ^ ; 

Comprehensive Assistance to ^ ' 
• Undergraduate Science Education . , ' 

(NSP) • $2,140 

Cooperative Education Program ( ED)^ 1/725 

• .1*^ $3,865 



Curriculum development and dissemi^jy^C^ 

This category of assistance funds the development and distri 

bution of improved curriculum materials and • techniques . As 

indicated in table 9, less than $3 mill^ion was provided for this 
purpose in 1980 \ • 



Table 9 ^ ^ * 

1980 Funding for Engineering .Educatrion ; 
Curriculum Development and Dissemination 
( Budget Authority in Thousands ) 

Program Category . - . 1980 Funding 

NSF Science Education Programs * $2,508 ^ 

Scientific and Technical Missionr ^ 
related Programs (DOC, DOE, /DOT, ^ 
EPA) - • ^ 269 

' ' ' ' ^ $2,777 . 



About, 90 percent 6f the funds provided for this component of 
engineering education was derived f^om three NSF science education 
programs that were directed at curriculum or course development 
across all fields of seience. These were Development in Science ^ 
Education (DISE) , Local Course Improvement (LOCI), and Comprehen- 
sive Assistance to' Undergraduate Scienge Educatior> (CAUSE). Th^ 
remainder .was provided by five small programs at DOE, EPA, and DOC ♦ 




Faculty developmjent 



Funds for faculty development are designed to advance ^profes- 
sional knowledge and to enri^^h research and teaching activities 
at participating institutions^*;. Faculty researcSh participation, 
workshops, -institutes, and conrerences aje among the veJiicles used 
for this pupposev Two categories 'of- agency-specific programs pro- 
vided support for this component of ^engineering education in 1980 • 
These are listed in table 10. . 

Seventy-five percent of tot^ faculty development funds was^ 
-^provided by programs directed 1^9\^d agency scientif ic«^ &nd techni- 
cal .missions . The largest contributor in this qategq^y was NASA's 
Summer Faculty Fellowship Progran^ with two small . DOE ^programs 
making up the balanc^- The' remaining tweRty-five percent was pro- 
vided by two NSP programs that were directed across all fields of 
science and engineering. 



i 
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1980 Funding foI^^nqipeer ing Education : 
. Faculty Development 
( Budget .Authority in Thousands ) 



Proqram^Cateqory * . 1980 Funding 



Scientific and Technical Mission- 
Related Programs (DOE, NASA) J $ 941 



Science. and Engineering Education \ 




. _PrograTOS (NSF) 



, - Td"-X?ffi^gKT:^ EDUCATION . 

/-Concerns'* '^boufc;:^^^^ can/t^ ^orgauia;^ int^ " 

two broad cate^gdrAei>^/cQ^ current t**" 

and future >upply of!;.eR^n^<e^^^ . ^. 

' the engineer log, schoo$5:^'* ,Tp.±l\er-l<^x"t'^^ it> we 

.found th^i.'mi^^^^^ to thejs^upply of.cV^ 

engineers. M^CrS^ 1^$:S- .Qf::^t^^^ t6:}the con-qeriVifor , 

the condition of engan^^er i'ng schools*. ^^Tafele' ir iiaiB^ 
f ind ings - abou.t . the rel.ati9nSlu^.:^Q:f, Fe3^ to these , V- 

categories of cui:?^nt/'c6na%^;?;< ' ^ _ , * - 

^' 1^ ^ '^^r ' • • ' ^ ' " K^- " . 

\ THE SUPPLY OF ENGINEER^ ^f.' - ^-X"^'^ . ' * > 

^ pprcf>ivp>d current and, future shortages of ' engineers, at both 
the baccalaareaie and- advanced^-degree' levels a / re at th e—eor-e- of- . 
this first area of concern. However/ the extent of any existing 
• shorttall is not^loiowh, "'arid "Significant 'cUsagreement exists as to, 
whether any future shortfalls will occur~17 ^ ^ 

In our review of Federal' support for engineering education, 
we found rfb Federal programs designed specifically to increase the • 
overall, supply of enginee^"" There were, however, five Federal 
activities which, by providing ^students with suppp^rt, potentially 
influenced this supply. . These are listed in t*able^ll. ;.We esti- 
mated that approximately 157,000 engineering students were supr- . 
ported by these programs in 4^80, but no information was availa]Dle 
that would have allpwed detef^ining how many were undergraduates 
and how many were graduates. An estimated 146,000 of these (or 93 
percent of the total) wer^ beneficiaries of ED's Student Financial 
Assistance programs. Re'search and development grant funding sup- 
ported more -than half of the remainder. 

THE /CONDITION OF THE / 
ENGINEERING SCHOOLS ' . ^ ' ' 

Three parts of the engineering education system have been ^ 
subjects of major concern: the supply of engineering' faculty. 



the availability of adequate instruct ional equipment ,* and Jthe 
appropriateness of engineering curricula.. 



1/ Engineering Education for the 1980s, p. 34 and pp._40-50. See 
also: Bureau of Labor Statistics, U.S. Department of Labor, . ^ 
Occupational Projections and Training Data, 1980 Edition , Bulle- 
tin 2052 (Washington, D.C, , 1980), p . .55 and National Sqier)ce 
Foundation, Projections of Science and Engineering D6ctora€e SuTp- 
ply and Utilizatio n, 1982 and 19187 (Washington, D.C. , 1979), 

P-- 15. = 7 

« T 
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Table 11 



r 



1980 Pundiqlg For ^Tiglneerin«^>*Educ^ation 
3y Area c/f Concerrf . 



- ( Budget Autbor^i1*y in ^Thougands ) ' 

Area of Cogcetr^ " ; . " - - . . Funding- 

■ • — ^ ^ r • « , . ' 

Suppd'V of Engineers ^ ' ' , 

Stydent Financial- Assistance^'('ED) ' ' , $188,571* 

^Student Support through R&D .Grant Funding (all agencies) • ^n.d. 



Traiping Suppor,t^^ Scientific and Technie^. Mission- 
Related DOE, HHS, ' pqi, DOT,, EPA,*^ NA'SA) ' 12.,611 

Federal Co6peT^^P^..e- E^uca^tion Employment *5^rog ran ( co- ,^ 
brdinated by OpSj)'* "a/ ' ' ' ' n.^, ' 

■ iftce and Er^gineering .Education Proar ama {H^F) : 1 , 828 



\ 



Conditio n^<5^E. "^ftgin'^I^AI^^hool s 

Faculty Supply . . 

'\ • - . ^• 

\ Doc'toral" Student 'Support * iwj - - ^ 

Student Financial AssistancH^/('ED ) 

R&D Grant Funding (all agencies) %i ' 

• draining Sj^ippqrt in ^icientif xc and Technical Mi^sion- 
^lated Arenas ' -5 . 

dBmS^te Fellowships Programs (^S^) \ 



Faciirtyv Development 



port (DOE, NASA, NSF) 



Instfiicti-bhal Equi*j3^^t' fe*-* 

Instructidnai^^fquipm^nt 'P^^ by R&D Grant Fundini^ 

Used Fedef^al Proper.€y Di&po^a^f'GSA, NSF, DOE ) 
.^;']PederallX;jSUbsidi2ed Acad^m^ies (DOT) 



Science, ana ^nginaisting EdiJbation Programs (NSF) 

• . \ ■ ■ -tv' ■'. ' * ■■ ' \- ' 

Scientif icWnd Techhical Mission^Rel^ated Programs^ 
(oth'er than academy support:)^ (t|p»E/ DOI ) - ' ' v^/ 



^Aid to Land-GraQt Colleges XUSDA, ED^) 
: Cur/iculum Development • , ^ 



Curr icUlunToevelopment Support (DOT/ff)0*E,r EgA/ NSF) 



n^d, 
n.d, 

n^d, 

i, 130 
' , 1,263 

n.(J, 
n^d, 

4,027 

1,193 

^ - 

1,647 
n^d, 

• 2,777 



a/Salaries are paid by each p 
.are not available.* 



:tei'pating agencyj. cumulative totals. 



Engineering faculty supply ^ * ; 

'^re is widespread ct^ncern about a perceived current short- 
age of engineering faculty^ Conclusive data regarding this per- 
ceived shortfall were not availably, but estimates are, in the^ 
1,800 1/ to 2,000 range,. 2/ or about 10 percent of the total num- 
ber of"^engin'eer ing faculty. 

^ In our review, we found .that' the Federal Government did ijot 
have aAy programs specifically designed to produce engiriBeHrng-^^-^ 
culty ^r to provide direct subsidies for people studying expressly 
; to become faculty members. However, 'two kinds of Federal- activity 
^m^y have an effect in this area — doctoral student 'support and fa- 
culty development programs. 

Federal programs that provided support for doctoral students 
may have some effect on the faculty supply because -some students 
who reach this level of educati'oji become faculty members . Lh^ 



Na t i o na r"Resea"r ch "T:ouncil survey found that approximately 30 pe r- 
cent of persons awarded engineering Ph.D.s in academic year 1979 
planned employment in academia.) 3/ Student Financial Assistance 
programs. Federal R&D funding, mission agency training programs, 
and NSF graduate fellowships all provided support to doctoral en- 
gineering! students. 

eradicate students are eligible, for assistance m most f?.nan- 
cial;^assistance programs, except Pell grants and SEOG. However, 
1-ack of data precluded us from determining* hpw many graduate stu- 
dents generally, or doctoral students . specif ically, received sup»- 
port. JVsTfor R&D funding, it was impossible to determine precisely 
how many 0f the approximately 6,600 engineering students involved 
eventuaUy 'obtained Ph.D.s. The same"^ imprecision applies to the 
approximately 781 graduate students supported in mission agency' 
training programs. By t&ntrast,- NSF. program officials estimated * ^ 
that 70-75 percent of th^^^approy imately 217 engineering students. 



1/Donald d; Glower, et al., "A Program for Producing More Engir 

neering Doctorates to Meet N^ional Needs f or^Product ivity and 
' Innovation" (Draft, 1980), p. 




2/ Enqineering Education for the 1980s r^g\ 71. See also: American 
Society for Engineering Education/American Association of Engi- 
rmering Societies, ''Memorandum on Engineering Education"^' (Wash- 
ington, p.C, 1980), p. 5, and Daniel Dtucker an<3 Guyfocd H. 

I Stever, Statements Before the Subcommittee on Science, Research^ 
and Technology of the Committee, on Science and Technology, U.S. 

^—TTbuse of Representatives, relative to NSF .Authorization for 
1982, pages 3 and 2, respectively. 

3/National Research Council,* National Academy of Sciences, Sum- 
mary Report", 1979; Dodftoral Recipents front United States Uni -? 
versities (Washington, D.C.,'1980), P> ^21. 



that* participated in their Graduate Fellowship Program eventually 
obtained Ph.D.s. 

^ Federal funding may also influence faculty ^supply through 
, activities that stimulate the professional development of present 
faculty members. ..Such programs' help to retain faculty who may 
otherwise abandort academia for better career opportunities in the 
industrial sector, In^l980, five programs at three agencies (NASA, 
DOE, and NSF) provided funding to support faculty development.- 



InstrucMonal equipment 

Several recent .reports and congressional test imony by engi-» 
neering educators and others in the field have stressed obsolete 
instructional equipment, as a major pro|)lem confronting engineering 
education* The extent of need for equipment is .not precisely 
known; however, available estimates of equipment replacement needs 
Tan ge f rom- $ 7 50 T trxXliroTi—p^'tTt—nroTe—t^ 

No Federal programs that existed in 1980 were specifically 
designed to provide instructional equipment for engineering. How-* ^ 
ever, as we have previously shown, significant amounts of such 
equipment, both new and used, have been provided annually. (See. 
chapter 2, page's 19 and 20 for a description of the Federal effort 
in this area.) Eleven agency-specific programs provided approxi-* 
mately $6;9 million in instructional equipment in 19fi0 , with 59 
percent of this amount going to' federally subsized. academies. R&D 
funding and used equipment donatj.on also contributed to some ex-* 
tent, but data on these efforts are not collected on a sufficiently 
detailed level to allow the amount of engineering instructional' 
equipment they provided to ,be estimated (see appendix III for iur-*^^ 
ther details) • * . ^ - ^ \ '''' 

Engineering curricula 

Another part of the engineering education system thaf -fias 
been the subject of much debate is engineering ^curricula. Inter-* 
ested 'parties have fpcused their discussion on two issues: .jvhether 
curricula are sufficiently up--to--date 3/ and whether curr-ircrfira" are 



. 1/Donald D. Glower, "Concerns for the Future of Engineering Edu-* 
cation".^* TTOpugTi ^J pdp e r pr e par ed-for-^h^Sp-ecial Task .Group 
for the ED and NSF Presidential Review of Science and Engineer-* 
ing Education, April 1980), p. 1. 



2/Daniel C. Drucker, "Statement," p.' 8. 

3/John M. Logsdon, ed*, "The Research System in the 1980' s: Public 
Policy Issuesv" (Philadelphia: Franklin Institute Press, 1982), 
"Engineering, The Neglected Ingredient," by Karl F* Willenbrctek, 
(unpublished pape«r, March 16, 1981), p. 20. 
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properly oriented toward industrial interests. \/ ^ The latter 
issue has prompted disagreement about whether engineering curri- 
cula should have a more pragmatiC^focus or concentrate more on 
Engineering science. ^ . . 

Seven small agency-specific pro^grams supported curriculum 
developments in engineering / with most of the funding provided by 
^ three NSF programs. (See the previou^discussion in chapter 2.)- 
One of these, the Development in Science Education progr^ip, awarded 
a grant of $30h5,OO0 in 1980 to support the formation of a national 
consortium of universities ^hd industries dedicated to modei^ri^ing 
the engineering and \^appli^d*sci^nces curricula for the 1980s. 



\ 



0 , 



\ 



1/National AcadeiT\y of Engine-ering , Issues in Engineering Educa - 
tion; A Framework for Analysis (Washington, D..C. , 1980),, pp. 
39-42. ^ ' . ^' ^ 
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CHAPTER 4 ' - 

^ • CHANGES IN SUPPORT FROM 

FISCAL YEAR 1980 TO FISCAL YEAR 1982 - 

« * ' . - 

The third and final purpose of this repiort is to descriHe 
changes made by ttie PY 1982 budget in the character and level of 
Federal involvement' in engineering education, ' Remember, the 1982 - 
funding information presented reflects the most current informa- 
tion available as of, September 15, 1981. .Changes that have oc- 
curred since that dat^ are not refli^cted in these conclusions,^ ^ 
However, the recent changes do notindicat^ a substantially dif- 
ferent pajttern of Federal support' than we ha.ve ' descr ijped here, 

' ' \ . ' . ' , . * ' 

1982 CHANGES BY SOURCE OF SUPPORT . ' ^ . — * 7 ■ 

' . • ^? • - • ^ - . * 

Of the 35 agency-specif-ic— Fede^^l- prog-rams that we^aerrttfiedr ~ 
as affecting engineering education in 19.80,. 13 coujd be terminated - 
in 1982 / (See table 12^ .for a list of these progr/ms . ). Overall 
assistance from these programs could decline 28,2 percent, not in- 
cluding the Student Financial Assistance Program. ' ^ 

Th^e Student Financial Assistance Program's bi^Sgefe. author ity 
in 1980 was nearly four times larger than all other agency-specific 
programs combined. Thus, changes in funding -for this program tend 
to overshadow even major Changes *in others* If we include the 1982 
increase for student assistance outlaws in a summal*^^ calculation, 
total assistance rises 11.8 percent. . , - • 

\ ' / 

^ We did not add the three cross-^agency activities to t;he ^ 

agency-specific -programs. The funding information for the cross- 

,agency programs was not detailed or--pre.cise enough to -total., We, 

*can, however, give some general infbtmatipn about ^propoSe^' changes 

in these programs.,^ They are included in tables where appropr^te,. 

The changes from 1980 funding level^s for each source of sifpV 
port are illustrated in table 13. Detailed infqrmation by-^ program - 
is provided in appendixes I and IV, • Upon viewing the table,* one , 
can 'see ^hat three agencies', support for enginejering education ^ 
could be terminated, two could receive a reduction in fufiding, and 
Spour could have their funding levels increased . . ^ ^ 

The agencies ^that could have their ejigineering education funds^ 
.eliminated are the Departments of Agficyl ture , and the Interior and 
the Environmental pVotection Agency. .The funding reduction in HHS 
is due mainly to *he elimination of institutional allowances and 
indirect costs for schools participating in th^e predoctojraX train- 
ing grants pprtion of ^the Nat ionat Research Service Awards program. 
The other agency slated for a reduction in funds -is NSF siace most 
of its Science and Engiileering Education Directorate programs, may 
be terlminated in 1982. /Sufficient funds may be retained only ^or ^• 
the Graduate Fellowship Program to continue^ previously awarded f«l- 
t , lowships. ^ ^ . ' / • 

« * " 
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. Agency 
USDA •■■ 
ED 



DOI 



EPA 



NSF 



Table '12 
/ Program Termination;' .1982 
" Program . 

Aid to Land-Grant Colleges ( Bankhead-Jones) 

Aid to Land-Grant ^ftlleges (Morrill-Nelson) 

Domestic Mining and Miiteral, and Mineral Juel' 
Conservation Fellowship Program a/ 

State Mining and Mineral Resources* and 
Research Institutes Program 

i 

Air Pollutiop Traineeship Program 

Academic Grants in Solid Waste Technology' 

Academic Trainii;ig Program ip Water Pollution 
Cont^rol a/ 

Development in* science Education ( DISE) 

Comprehen'sive" Assistance to Undergraduate 
'Science Education (CAUSE) 

instructional Sclientdfic Equipment Prog-tam 
(ISEP) 

Local Course impiov^Tnt^t (LOCI) 
Science Faculty Programs ^ 
Undergraduate Research Participation (URP)' 



a/Funding for these, programs wps also rescinded^ for FY 1981 
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.Table 13 



Funding For Engineering Education By Source a/ 
1982 Changes 
( Budget Authority in Thousands ) 



1982 Change from 1980 level 

Agency Fundin g Dollars Percent 

Agency-^Specif ic Programs ^ . ' 

Department of , Agriculture $ 0 ' ^2,300 -100.0% 

Department of Commerce n.d. n.d. n.d. 

Department of Education 233,483 + 39,514 + 20.4 

Department of Energy 2,268 ^+ 470 + 26.1 

Department of Health and/7 

Human Services 1/082 - 261 - 19.4 

Department of the Interior • ' Q. - 7,200 -100.0 

Department of Transportation 25,115 +' 1,360 ^ 5.7 



Environmental Protection 
Agency 



5?9 .-^100.0 



National Aeronautics and ' • 
Sp^ Administration ^ 4,678 , + 2,305. + 97. r| } 

.'National Science Foundation 1,25S - 5,120 - 80.3 

a/Cross-agency programs are not included because adequate data 
were not available. 

• ^ 

' The' increase in ED's funds is caused by the possible 23 per-^ 
cent increase in the Student Financial Assistance Program. * DOE and 
NASA could also have their funding levels increased in 1982. DOT s 
funding cpuld ris^ because of a 7 .5 percent increase in support' for 
academies.^ ,This will more than of fset the decline of 69.3 percent 
in Highway Technology and Safety.- (See table- 14 , p. 32.) 

1982 CHANGES BY OBJECTIVE OF~SUPt>ORT — — — - 

; ] 

Changes in funding for programs that were directed at educa- 
tion^l objectives or at the' scientific and technical tnissions of \ 
Federal agencies are displayed in table 14.- Detailed informatio^ 
by progrOT is Available in appendix IV. . V ' 



Table 14 



Funding For -Engineering Education By Objective 
; 1982 ChancfeS 
( Budget Author itfeJLn Thousands ) 



1982. 

' Objective's Funding 
Education 

* 

Science, and Engineering % 
Education Programs (NSF) $ 1,258 

Aid to Instruction at Land- 
Grant Colleges (USDA,. ED) 0 

Cooperative Education (ED) 2,300 

Student Financial Assistance 

^^ED) *: 231,183 

Federal Cooperative Educa- 
tion Employment Program ' ^ 
(coordinated by OpM) n.d- 

Surplus Federal Property 

Donation (GSA) * , n,d • 

Scientific, and Technical 
Missions 

Aeronautics/Space (NASA) 

Biomedi6al and Behavioural 

Scierice^ED, HHS) 1,08 2. 

Energy (DOE) 2,268 

Environmental Protection 

( EPA) ' ^0 

Highway Technology and Safety 

-:MD0T). - ^ 171 

Maritime Transportation and 

Safety (DOT) , / 2-4 ,944' 

Mining and Minerals* { EDr DOI) 0 
Marine Resources (DOC) ' n.d. 

~ RSD Grant—Funding (all 

agencies ) ' * n.d . 

Used Federal Property 

Disposal (NSF, DOE) n.d . 



Change from 1980 level 
Dollars Percent 



-$ 5,120 

- 2,894 
+ 575 

+ 42,612 

n .d • 
n • d • 



365 

+ ' 470 
579 
386 

f . 1,746 
10,175 
n.d. 

n.d 

' " n.d . ' 



- 80.3% 

-100.0 ' 
+ 33.3 

+ 22.6 

n.d . 
n.d . 



,^,.4 ,678 + 2, 305 -+ 97 .1 



- 25. ■2"' 
■+ 26.1 

'-lOO.O 

- 69. 3 i^:. 
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Among the .programsedirected at educational objectives ,Nthe^ 23 
percent scheduled increase in studefit financial assistance sn^ld 
not obscure thei proposed termination of both land-grant assistance 
programs and th^ near elimination of^NSF's science and engineerii 
education , programs. Participation- in the Federal Cooperative Edu-"" 
cation Employment Program may decline in L982 because^ ^of the Gov- 
ernment's conversion to a full-time equivalency personnel accoiint- A 
ing system in y/hj^ch hours worked by co-op students are .counted ^ 
against an agency's totil allocation for permanent employees. The 
full effect of such a change is' not yet knoWn. 

. In 1982, funding from programs that supported' engineering edu- 
cation while furthering agency scientific and technical missions 
may decline in most areas, with three exceptions.. Aeronautics and 
space- and energy-related fields of engineering may be the bene-^ 
ficiaries of significantly higher funding levels, jyhile funding for 
federally subsidized academies may remain, about the same. 

; 

1982 CHANGES BY TARGET OF SUPPORT • ; ' 

Changes in funding from 1980 to 1982 for support to various 
parts of the engineering education system are illustrated in table 
15. Detailed informatics by program is presented in appendix IV. 



Table 15 



Funding for Engineering Education by Targets* of Suppcfrt a/ 

1982 Changes 
( Budget Authority in Thousands ) 



1982 



Fund ing 


• Dollars 


Percent 


$243 ,500 




+19.9 


4,435 


- 2,432 - 


-35.4" 


24 ,944 


- 3,237 


-11.5 


2,300 


- 1,565 


740.5 


65 


•r 2,162 


-9 7.4 


•949 


314 


-24*9 



Ta rgetr -o^f^-S uppo r t ^ : 
Student Support 
Instructional Eguipment 
Institu.^ional Operation 
Institutional Development 

Curriculum - DeyelopiT\ent and 

Dissemination \ - 

% 

Faculty Development \ 

a/Because ^adequate data\were not available, this table does not 
include changes in* support provided by cross-agency programs. 
Proposed changes in thege ^rogra^s are discuss.ed ^n the text. 
=.=====«===================.===^======Y==================^ 

« , 

The display of funding by target of support \einforces the 
disparity b'etween funding from student financial assistance and 



33 



all other agency-specific programs. Funding could rise for stu- 
dent support but decline significantly in all other areas^ 

According -to the American Association for the Advancement of ^ 
Science^ civilian agency R&D funding requested €or 1982 is about 9 
percent higher than 1980 funding* 1/ In constant dollars, however, 
funding declines by 7*6' percent over the 2-year span. iVie implica- 
tions of this change for the number of students supported by R&D 
-funds are not known. * _ * ^ 

V 

i Man;^, of the programs providing assistance for other compo- 
hents of engineering education could be terminated. Almost 100 
percent of the funds that may remain in the institutional opera- 
tion and instructional equipment categories are expenditures for 
federally subsidized academies. 

The volume of instructional ' equipment that was made available 
to engineering schools via don^rtioxis^of used Federal property is 
not a function of individual program funding decisions. It is, 
rather, a product of the amounts of excess property generated 
government-wide and this property* s usefulness ~ to instructors. 
The difficulty of predicting this product, combinec^ with the im- 
precision of data' available for past years, made it impossible to 
make any statement about changes from 1980 to 1982.; Neither was 
it possible to predict the amouat of instructional equipment that 
will be provided by Rr&D funds in 1982., 

1932 CHANGSS 'aREA OF COEjCERN 

Table iS illustrates the change in funding for each are^ of,^ 
cQncern from 1980 to 1982. , . ^ ^ 

In Jche fifrst of two broad areas of concern — engineer supply — 
overall 1982 support for engineering stiidents could^ise -signifi- 
^cantly because of possible increases in student financial assist- 
ance. Other sources of student support may decline, however. As 
we mentioned in our initial discussion (see p. 10), funding for 
student financial, assistance is not equivalent to the volune of 
assistance actually provided to students. Although funding is 
slated for only a 23 percent increase from 1980 to 1982, the ac- 
tual v'olume of assistance received is likely to go up about 52 
percent over the 2-year period. 

Most of this increase. is due to the rise in borrowing that 
may take place in the Guaranteed Student Loan program. Slightly 
more stringent terms have be,en imposed for" student borrowing in 
1982, and De'partment of Education officials ,expect,that borrowing/ 
in this portion of GSL may decline slightly Ss a result. Eiowever, 
greatly increased borrowing under the new Auxiliary Loans to Assist 
StTuderTts prx^gr^in^is'^x^ than offset this trr^ndr T6l:al- 



1/Willis Shapley. . 



1 ^ .Table Ij • 

Fundjnq for Engj neerj nq EducatJOn b y Area of Concern 
1982 Changes 
' ( Budget Authority jn Thousands ) 

^ 1982 Chan ge from I98Q level 

Area of Concern , ^^ndyn g ^ Dolla^ ^ Percejit 

Supply of Engineers 

Student Financial Assistance - 

(ED) / .$2aULa3 +$42,612 + 22.6% 

*\ 

Student Support through R&D 
iGrant Funding (all agencies) n.d. n.d. n.d. 

Training Support in Scientific 

and Technical Mj ssi on-Related I 



Areas ( DOC^ ED, DOE, HHS, .DOI, 
DOT, EPA, NASA) 

FeA^^^l Ciooper'ati ve Education 
Employm&nt Program (coordinated 
by 0PM) 




11,059 - 1, 552 - 12 .3 



n.d. n.d. .n.d. 



ScJence and\Engi neer i ng Educa- 

tion Progran^ (VSF) . '1,258 * - 570 - 31.2 

Condition of En<^neer3ng School^ 

Faculty Supply 

Doctoral Student Support 

Student FjnancVal Assistance n.d. ^ n.d. , n.d. 

R&D Grant Fundi ri^ n.d. n.d. n.d. 



Training Support i\n Scientific 
and Technical Mi s^}^n-Rela ted 
Areas 



n.d. n.d. n.d. 



Graduate Fellowship Programs ■ 

(MSF) \ 912 - 218 - 19.3 

Faculty Development Suppor 
(DOE, NASA,*"^^SF) \ / 949 - 314 - 24.9 



Instructional Equipment 
R&D Grant Funding 



n.d. n.d. n.d. 



Used Federal Property Di s- ♦ 
posal (GSA, VSF, DOE) n.d. n.d. n.d. 

Federally Subsidized 
. . Academies -(DOT) 3,617 - . 410 , - 10.2, 

Science and Engineering Educa- 
tion Programs (MSF) 0 ' - lM93 ' -100.0 

Scientific and Technical 
, Mi ss? on-Related Programs ' * 

(other than academy support) 
' (DOE, 001) , 818* - - . 829 - 50.3 

Aid to Land-Grant Colleges ^ 

(USDA, ED) . 0 n.d. -100.0 

Curriculum Dev^^lopment 

. — ^.-/^ 

Curriculum Developmerft Support 

(DOC, DOT, DOEv EPA, VSF) 65 - 2,162 - 97.1 
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GSL loan volume is expected to rise to about $9.5 billion in 1982 
from a level of $4.84 b-illion in 1980. 

In 1982, training support in scientific ^nd technical missions 
could decline by about 12.3 .percent due mainly to termination of 
five- programs that provided such support. NSF'*s funding .could de- 
cline-by about one- th -i ^d due t o th ^ pi armed phase^out: of graduate — 
fellowships and termination of the Undergraduate Research Partici- 
pation' program. 

The second major area^ of concern is the condition, of^ the engi- 
neering schools. One can see* from. table 16 thai: ftinding for each 
subcategory of this concern could be substantially reduced in 1982. 
A possible e^xception -is faculty supply. Increased student finan- 
cial assistance for doctoral students may balance. out reductions 
in other contributors. Agency-specific funding for instructional 
equipment, excluding academy support^ may deci?ease by* 71 percent. 
Curriculum , development funding could be almost completely elimi- 
nated. 



CONCLUSIONS 



^ We hav <=^ p r^^f^ni-pd nv^r^^^ ^ Fpfjpr^i Civilian agenc^-^ — — — 
support for engineering education that describes 

— th^ 'Size and scope of Federal^ assistanp^^^ 

— its relationship to current concerns.; if]k^^ is area, and 

--the changes that could.be ef fected .b^/the FY 1982 budget. 

' We found^hat eng ineering ^education in 1980 was supportefl by 
38 programs at 11 agencies^" although none were primarily intended 
to advance engineering education. Instead, they provided assist-^ 
ance while furthering two other broad obj'ectives: (J) sCipport for 
education in general or science education"^ in particular or (2) ad- ' 
vancement of agency scientific and technical^ missions ♦ About 
$240 million was^ provided by 35 agency-specific ^programs, with • ^ 
the preponderance of support derived from Student Financial As- 
sistance and aid* to the three federally subsidized ' academies . 
Together, the 31 remaining agency-specific programs provided only 
$28 million. , 

To the extent that we could quantify funding, "We found most 
Federal support: related to the current concern about the supply 

engineers rather than 4:o the conc^c^p about the condition of^ the 
.engineer J.ng schools. -This dispar ity 'Xwas due primarily to Student 
Financial Assistance .providing nearly fou^rj^ifths of all agency- 
?specific funding. , ^ ^ ^ 

^ ^ Although fundinf levels for individual programs may change 'in 
fiscal year 19^2,^ tfflte will^t alter, the overall pattern of Fed- ^ 
eral' support- for engineer in^educatj^on . It will continue to be 
indirectly provided through. many programs and dominated by Student 
Financial Assistance. This large program could' increase by 23 pet- 
cent, causing overall, funding to rise to $268 million. At tl\e same 
time, 13 of the other agency-gffJ^if ic programs cbuld be terminated^ 
'leaving 21 programs to provide fess than $37* million in aidi The 
3 programs*" for federally subsidized academies may receive $25 
miliiron of t'his anyount.. The net result is that Student Fin^ncirfl 
Assistance and aid to federally subsidized academies may make up 
an even higher percentage of total funding than was previously 
the case. • ^ ' - * * 

» t , 

Total Federal funding related to\he concern about the sup- 
ply of engineers^^ increase, primarily because of fehei^rise in. 
Student Financial Assistance. This. inc_rease , .combined with a de- ^ 
cline ia funding related to concern for the condition of engineer-- 
ing schools, could 'cause a greater disparity between the two. are ag^ 
of concern^ * 
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APPENDIX 1'' -h' ' '-'fk: APPENE)IX I 

^ ' . DESCRIPTION '0F AGgtJCY-SPECIFIC PROGRAMS [ * * 

DEPARTMENT OF AGRJ CULTURE 

■ ' ^ • 



Name 



Aid to Land-Grant Colleger? ' ,y 
( Bankhead-Jones X *^ . . ' ' 



Organizational location 

; Sci,^p;ncfe and Education * 
Office of Higher Education - ' • 

Legislative mandate I | • 

Morrill Act of J.862, as -amended, 7 U. S.C. , 301^ JeWseg. ; Second 
Morrill Act of 1890, as amended, 7 U.S.C. 322' a*nd. ^323 ;w Bankhead- 
Jones Act as amended, 7 U.S.c; 329; Food and ^Agm^iture Act of 
1977, 7 U.S.C. 315?. The Bankhead-Jones Act .s.t^tes that its' pur- 
pose IS "to provide for the more complete endovJMent and support" 
of land-g^rant colleges . , . ^ .. ' 




\ 



Objective 

\ To endow and maintain land^grarrt^ colleges , spljgri-f ically for 
instruction 'iQ agrxdblture, the mechanic arts,- the English Langu- 
age, and the vj^f'^^^fcranches of m^thenjatical , physical, nataral, 
arid ^^econoraic sci 

History 

Func^s were first appropriated a¥id'%istriiiuted in 1936, pur- 
suant to passage of the Bankhe|^-»Jpnes Act in 1*935.. -The^ funding ^ 
level reached $2.48 million in -^1939 as prescri"bed by that legis- 
lation, was increased slightly in'^1954, *and remained ♦level until . 
1961. In I960,- the Congrpss amended the Act (Public Law 86-658),. 
increasing the uniform grants to e^ch State or territory from< 
$20,000 to $150,000 and t^e variable sum to be distributed by popu 
lation from $1,502 million to $4*3 million. -Thrs increase was im- 

flemented in order to restore tT^e level of .support authorized in 
935 iby compensating for t^e effects of inflation and population 
growth. Funding was increased to $11,500,000 in 1977. The Fopd 
and Agriculture Actjof 1977, Pilblic Law 95-113, transferred admin- 
istration of this program from HEW to USDA-* ^ ^ 

Description . * ^ ^- ^ 



USDA' allocates funds ifTtv^o ?ways ' to 54 States and territories 
that. have a tot'al of *71 land-g^rant institutions . 1/ First., .$8.1 



l/These numbers rise to 56' and '73, respectively, with^4||||^ addition 
of American Samoa and Micronesia^ in 1982.- ^ • 
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million is divided, equally among eligible States anil territories. — ^ 
Second, $4.3 million is divided according to population.- Total 
amounts per State in 1980 varied f rom. $1 51, 031 to $479, 252. A 1980 
review 1_/ of the -program reported that approximately 80 percent of 
this aid was expended on- f acultyL^^la-ries , with the remainder going 
to instr uoti'onal equipment, faculty ahd curriculum developm'ent , and 
other miscellaneous activities . • 



Funding * 



fiscal year * ( in thousands ) 



1978 (actual) . $11,500 

—r 1979 (actual) - 11,500 

1980 (Actual) 11,500 

^ 1981 (estimate) 11,500 

1982 (request) 0 

Percenta^ge engineering education 

Acdordirig to the 1980. program review, 28 'percent o*f Bankhead- 
Jones funds^was devoted to engineering education in 197'5<f^ By 
1980, however ,' this figure had declined to approximately 20 per- 
cent. The change c^n be attributed to congressional direction 
^concerning" use of Bankhead-Jones funding, as expressed in House 
Report 96-1095, which stated "The Committee . . . expect[s] that, 
to the maximum extent possible, these grants [will] be used only 
in suppojrt of agricultural education. " 

Comment 

Fundin,^ has been requested for this program only twice during 
t)ptisr-past decade. Nevertheless, the Co-ngreas has supplied funding 
/each year . '"' According to the 1980 review or the proqram, the ma'for 
arguments against continued funding have included the following: 
the program i^ an insignificant scfurce of aid, it is inequitable 
because it reaches only land-grant schools, ^unds cannot be tar- 
geted for special needs.^tVand it is not in line with the shift in 
Federal education policy toward individual .assistance and away 
from institutional aid. 

Those in favor of this aid stress the need for funds on the 
part of land-grant schools and the desirability of providing as- 
sistance to these institutions, upon wh\ch the Nation relies for 
a large portion of^its educated work force and which extend their 
benefits to a relatively broad segment of the population. 



1/U.S. Department of Agriculture, Scienc.e and Education Admini- 
^Sirat^ion, RevTevTof the Bankhead-Jones Program; Final Report , 
August 1980. 
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DEPARTMENT loF COMMERCE 

Name* -> 

Sea Grant Marine Education . 

Organizational location 

National Oceanic and Atmospheric Administration 
Research and, Development Office 
National Sea Grant \College Program 

Legislative mandate 

* ^ The Sea Grant Program Improvement Act of 1976, * 33 U.S.C. 1121 
^t seq . Previous authority rJ:he National Sea Grant College and 
^ogram Act of 1966, Public Law 89-68^', was superseded by this Act. 
le Act states 



.1 



The Secretary [of Commerce] may make grants and enter 
into contracts ... to assist any sea grant program 
or project if the Secretary finds that sucH projgram 
or project will * 

(1) implement the objective set forth 
[below] ; and 

' ] 

(2) be responsive to the needs or prob- 
lems of individual States or regions. 



Objective 



\ 



.To increase the understanding, assessirent, ^^velopment, i utili- 
zation, and conservation of the Nation's oqean ano^ coastal ie*- 



sources by providina assistance to promote 

l^se, • researciXand training^^activities , and . . . dissemina- 



a strong educational 

se, . researctiVand training^^activiti€ 

tion of IcnowleSge and techniques. 

History 

The Office l|f Sea Grant (OSG) was established within the Na- 
tional Science Foundation in 1967 upon passage of the National Sea 
Grant College and Program Act of 1966. It was transferred to the. 
National Oceanic and Atmospheric Administration upon its creation- 
in 1970. Sea Grant's first awaxds were made in 1968^at a funding 
level of approximately $5 tnillion. • 

*'Sea Grant's growth since that time can be measur^d-by the-num- 
b^ex^ o^"i7istUtuti:oire"d^HxgTra"t^a~na^ "Col leges" , s ignif ying 

^demonstrated superior performance in each of the three main ele-- 
ments of the Sea Grant procesTr^^dJUca.tion and training, research, 
and advisory services. 'The first four ~^suqli institutions were named 
in 1971. "Ehere are currently 16, with 11 mbre participating at this 
institutional or coherent project level. (See description.) 
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At its inception, Sea Grant's Marine Education element con- 
centrated on development of specialists with skills for marinp 
carters. This task still absorbs the majority of education funds, 
The 1976 Act created a Sea Grant Fellowship program to advance 
this purpose. Marine education's scope has been broadened over 
the past 15 years to include oth^r types of activity. Recently, 
for example, significant effoxi has been . directed toward intro- 
ducihg marine af f air^''^intj^<instruction at^ all grade levels to 
increase marine literacy^ 



Description 




Sea Grant provides matchj.ng funds on a 2:1 basis for activity 
in three bboad elements: education, research, and advisory serv- 
ices.. Funds are distributed across many acaderaic ..fields includ- 
ing engineering, biology, law, and business, which address Sea, 
^ Grant objectives. There aVe two general\^w^r<i types^: institutional 
grants and project grants. The majority of fgands is dis.tributed in 
institutional grants of two types: "Institutional"* or "Coherent 
Project" grants. The former are awarded td institutions of higher 
education that are close to achieving the level of competence 
necessary .for /'Sea' Grant College" status,^ while the latter are for 
less extensive programs. These grants are awarded for specific 
programs that are made up of numerous individual projects. Local 
Sea Grant Directors ipake the initial selectipn among competing pro- 
jects. The resulting proposal is closely reviewed by OSG. One 
hundred and seventy-six institutions of higher education ' currently 
receive funding" in this jnanner *th^ugh the 27* State-designated Sea 
Grant institutions. A sirialler ^ount of funding is exp^^n^d^on pro 
j^ject grants to individuals for discrete short-term efforts (usually 
/ one year) that address Sea Grant objectives Ln some way. 

'As previously indicated, institutions plan tlieir Qwn partici- 
pation in (Sea Grant. Funds are not normally awarded on a project- 
by-pro ject jor element-by-element basi^, but rather for a complete 
program. Statistics are available, however, as to the amount of 
funding awardS/J in each of the three main elements. In 1980, about 
10 percent of 'the total prog-ram appropriation of $38.7 million was 
devoted to marine ieducation. 

/ 

Tabulations of grantee educational activity are maintained 
in eigKt categories. Five of these involve precollege, informal^ 
bt technical education and thus lie outside of our scopeV The 
^ , three remaining ^activiti,es contain projects that affect engineer- 
ing education. They^ are . . ' . 



— col lege- level and graduat.e -level course development 
— V-f forts : Projects jin this category 'involve the, deyelop- 
ment or re\ALsion of^cqurses or curricula in fields con-^ 
cerning marine resources. in 1980, 27 projects 5^ergx^ 
funded at a cost of* approxim a|ely $563,000. 

— research as^istantships an9 internships : I^rojects in 
. 'this "category provide support for graduate students in 
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appropriate fields. In 1980, 11 projects were funded 
at a. cost of approximately ?740,000. The amount pro- 
vided per student /varied . 

— sea grant fellowships ; Projects^ m this category pro-r 
vide support for both undergraduate- and graduate-level 
students in appropriate fields, particularly, but not 
exclusively, to persons who would not otherwise be in- 
volved in marine reso.urce activities, including women, 
minorities, and the handicapped. Fellows afe selected . 
by grantees, not by OSG. Support per student varies • 
In 1980, nine projects were .supported at a cost of-^ 
approximately ?261 , 000 . ^ 



Funding 



fiscal year 

1978 (actual) * 

1979 (actual) 

1980 (actual) 
19§1 (estimate) 
1982 (request ) 



..( An, thousands ) 

$1,748 

1,771 

1,563 
* N/A 
N/A 



These figures include only the portions of marine education that 
are devoted to course development, research assistantships and . 
internships,, and Sea Grant Fellowships/ (See "Description.") 

Percentage engineering education 

I 

College-level and . graduate-level 

,course development efforts ' • • » 
' , » ■ *j 

Five of the 27 prc^jects funded in 1980 were in marine, 
coastal or ocean engineering, -involving^ 9 . 6 percent of funds. 

Research ^gsistantships and ; - 

\ internships and Sea Grant Fellowships 

Statistics* gire not maintained on the* numbers of students in- 
volved -in these projects (nor-df their majors). It is therefore 
impossible to estimate the percentage of student sengineers . 

Due to the la<:k of daj:a in two of these three categories, it - 
is not possible t^ estimate the qveral! percentage of these activi- 
ties devoted to" engineering education. " 

^ - III . 



Comments 

» 

The 1982 N^AA budget submission. .called for the terminatio^of .1^ 
Sea Graii^ by 1983- No n€w grants will be_made in 1982, with ?J&'2 
million to be provided for administration of previously committed 
funds only- In 1983, ?l-8 million would be" provided to close down 
entirely* ' * 
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DEPARTMENT OF EDUCATION 



Name, 

Aid to Land-Grant Colleges 



(r^j^r ill-Nelson)- / . ' ' ^ ] 



Organizational location ^ 

Office of Postsecondary Edtfcation ^ 
\ Office of * Higher and Continuing .Education • ' 
Student Servi|:es, and Veteran ' S; Programs Division 
Veterans' Programs Branch. . * , \* 

Legislative mandate 

Second Morrill Act of 1890, as amended,. 7 U.S.C. 322, 323. 
The Act states that these funds are "to be paid . . • to each Stfate - 
and Territory for the more complete endowment and maintenance of 
colleges for the benefit of agriculture and the mechanic art,s . 
(i.e., land-grant colleges). 

Objective 

,^o support instruction at land-grant colleges' in agriculture;,., 
the jifiechanxc arts; the Englis.h language; and the various branches 
of mathematical, physical, natural, and econohiic science, with 
special reference to their applications in the industries of life 
and to the facilities* ^or such instruction. 

History 

This appropriation was designed to provide additional monies 
for the support of land-grant colleges' that had been established 
under the first Morrill Act of 1862 (12 Stat. 503, 7 U.S.C. 301). 
It provided an annual payment of $?5,000 to each State or terri- 
tory with such an institution. The Nelson Amendment of 1907 
doubled the amount per State or territory to $50,000. 

Description ' ^ ^ 

" The Secretary ^of Education annually distributes- $50,000 to 
each Stat^ or ^territory having a land-graint college. Fifty-six 
States and territories with 74 land-grant institutions among them * 
receive this aid. r^SO-'-review j/7 of the program reported that 
90— perWnt'Of 'these funds were used, for ^faculty Salaries... The 
remainder is expended on instructional equipment, guest faculty, . 
curriculum development, and other miscellaneous* activities . 



1/U.S. Department of Agriculture, Science and Education Adminis- 
tration, Review of the Bankhead-Johes Program; Final Report , 
, -August 1980. . 

\ : 
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Funding , ' - ^ 

fiscal year \\ ( in t'hojj.sands ). 

l978-*'(a'ctual) $2,700 

1979 (actual)' " 2,700 

1980' (actual) . • ' 2,700* 

1981 (estimate) . 2,800 

1982" (request) 0 

« ^ ' - ^ 

Funding increased in* 1981 by $100,000 as American Samoa and 
Micronesia were included for the first time by the Education Amen 
ments of 1980, Public Law 96-374* 

P.eycentage engineering education 

According to the 1980 program review, 22 percent of program 
funds were eixpended in engineering education in 1979 « \ 

Comments ' - r 

Zero funding has been requested for this program on several, 
occasions during the past' decade, but the Congress has provided 
funding each year nevertheless : According to the 1980 review of 
the Bankhead- Jones and Morrill-Nelson programs, the major argu- 
ments against continued general purpose funding for land-grant ^ 
institutions Included tl^e following: the program is an insignifi 
Cant source of aid, it is inequitable because it reaches only 
land-grant 'schools , funds cannot be targeted for special needs; 
it is .not in line with the shift in Federal education policy 
toward individual ass^is^ance and away from institutional aid. 

Those in favor of this aid stress the desirability of provid 
ing assistance to land-grant institutions, upon which the Nation 
relies for a' large portion of its educated workforce and which 
extend their benefits to a relatively broad, spectrum of the popu- 
lation** 

Name "'^"^ . ^ 

Cooperative Education Program 
Organizational "location 



Department of Education ; — 

.Office of Postsecondafy^ Education 

'Office of I.f»tirtCitiohal Support Programs 

Division of "institutional and State Incentive Programs 

Cooperative Education Branch 

Legislative mandate , _ ^ 



Higher Education Act of 1965 (Title VIII), Public Law 89- 
329, as amended by Public Law 90-575 , ^October 16, 1968; Public 
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Law 92-i3l8, June ^23, 19,72; Public Law 94-482, October 12, 1976; 
and- Public^law 96-37-rr October 3, 1980, r20 U.S.C. 1133. The leg- 
islation Tsgates that grants shall be made for "planning, establish- 
, ing, expansion, op carrying out programs of cooperative education" 
which provide alternating or parallel periods of academic study 
and related employment. ^ ^ 

Objective 

To enrich the quality and scope of postsecondary education 
^through educationally related work experiences th^ afford stu~ 
dents an opportunity to earn funds needed for th^r education, 
while enabling 'them to become better 'prepared to achieve their/ 
educational or career objectives. 

History . ■ , 

• * 

Cooperative education was introduced in 1906 at the Univer- 
sity of Cincinnati when , engineering students were found to be ^ 
inadequately prepared to begin work immediately upon graduation;^ 
The Higher Education Amendments of 1968 (Public Law 90-575 )^ began 
, significant Federal sponsorship of university cooperative educa- 
tion programs. These amendments authorized the' Of fice of Educa- 
tion to provide aid to institutions of higher education to develop 
cooperative' education prpgrams in conjunction with public and pri- 
vate employers. ^ The Act also authorized expenditure'^-of funds for 
adi^nistration, training, and research (see description). The^ 
legislation was amended in 1972 tq allow for demonstration pro- 
jects, but none were funded until 1-979". The 1976 amendments estaiD- 
lished a separate Title VIII within the Higher Education Act for 
co9perative education. Priority funding was given to programs with 
a high receptivity for placing students in appropriate jobs and in- 
stitutional commitment to continue after Federal support stopped. 

.Funding was first provided in 1970, at a level of $1.54. mil- 
lion for 74 awards. It was increased in 1973 to $10. 75 ^million , 
and from $15 to $23 million in 1981. The most recent funding in- 
crease was absorbed in a greater emphasis on demonstration grants, 
coupled with a decline in administration grants funding . 

Description " ' 

There are four components ir^this program: 

— administration grants : These are made on a proposal ' 
basis to institutions of higher education to develop 
and carry out cooperative education programs. They 
are generally for the use of one department or a clus- ^ 
ter of departments. Federal funds may provide 100 per-,, 
cent of costs the first year, but support.. declines in 
regular, intervals to 30 percent the fifth, year. In 
1980, 251 projects were supported at an average cost ^ * 
of $47,800. 
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— demonstration grants : These are L^rgej;- grants -that ^ ^ 
are made to institutions of higher! education «to help 
them plan and initiate institution-wide programs. 
Thes6 awards cover the full life of the project, which 
i is generally 3 years. They are designed to test the 
feasibility of broad cooperative education projects 
and to discover more effective structures for their 
operation.^ Three ,demoi>stration projects wer^^supported 
in 1980 ajt an average cost of $666,667. In-bouh admin- 
istration and training grants, administrative salaries 
and rel^arted Expenses are payable from grant funds. Sliu- 
dent salaries are paid by employers and not by the par- 
ticipating school . 

— Research grants : These are given to institutions o€ 

higher education ot to other "^nonprofit institutions to 

conduct research on methods of improving, developing, 

or promoting the use of cooperative elducation. In 198( 

four gfant:s were awarded with an average cost of $53,0^0. 

— training 'grants : These are awarded to institutions of 
higher education and other nonprofit^ organizations to 
train prospective cooperative education program planners 
or administrators. In 1980', 14 such grants were made at 
an average cost of $56,200. ^ ^ 

Funding ' ' ^ ' — . 

fiscal year ( in thousands ) 

1978 (actual) $15,000 

1979 (actual) 15,000 

1980 (actual) 15,000 

1981 (estimate) 23,000 

1982 (request) . 20,000 

Percentage engineering education 

According to program officials, about 11.5 percent of the 
68,768 sttadents participating in cooperative education programs.- 
that received Federal assistance in 196^1 .were engineering majors 



Name 

Domestic Mining and Mineral and Mineral 
Fuel Conservation Fellowship Program 

Organizational location ' f ' 

Department of Education 

Office of Postsecondary Education 

Office of Institutional Support 

Facilities and General Support* Programs Division 
Graduate Training Branch' 
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Legislative mandate \ 

. - Title IX, Part B of the Higher Education kc% -of r965> ^Public 
Law 89-329/ as amended by the Education Amendments of 1972 (Public 
Law 92-318), of 1976 (Public Law 94-482), and of 1980 (Public Law 
96-374), 20 U,S;c, 1134(d) et se£. The purpose of the legislation 
Is "to assist graduate students of exceptional ability who demon- 
strate a- financial need for advanced - study in domestic mining and 
mineral and mineral fuel conservation including oil, gas, coal, 
-^il shale,- and uranium - - 

Objective ^ • 

To provide trained personnel to improve technol€|f±^& for" 
ef f icient *extractipn and processing of nonrenewable ii^l:|^rals and 
mineral fuels; to protect the health and safety of p4^ie working 
in the industry, to protect and restore the environment, and to 
ensure the availability of nonrenewable minerals and mineral 
fuels,- including exploration > discovery, and recycling • 

History 

This program was a congressional initiative. Funding was in- 
itiated in 1975 at a leVel of $1.5 million and iacr^ased to $4.5 
"million -by 1977. Until 1979, .1-year, renewable Awards were gener- 
ally gi^en. In that year, however, the *Department*began awardi^^ 
2-year fellowships so that tlie program could be terminated in 1981 
without adversely affecting stud^t participants. 

Description - ^ ^ 

Allocations .of fellowships are competitively awarded by the 
Department to institutions of higher education. Successful appli- 
.cants then select student recipients. Fellowships may be renewed 
for .up to 36 months of study but the'.usual duration is about' 18^ 
months. ^ Stipends are set at $4,-500 per, year, with an associated 
$3^900 institutional allowance. ■ Current law specifies that the 
Secretary of Education is to assure that the amount expended for 
fellowships in- succeeding years is not less than- that expended in 
1979.. In 1980, 321 students participated in the program. Studies 
at both the M.S. and Ph.D. levels are funded; -75 percent of the 
students pursue a master's degree. z*^'^ 



Funding 



V 

fiscal year ( in thousands ) 

1978 (actual) ^ " $4,500 

1979 (actual) - * . 4,500 

1980 (actual) ' ^4, 500 
M981 (estimate) 0 
1982 (request) ^ 0 
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Percentage engineering education r 

According to a survey of the participating students in 1980, 
66.1 percent were engineering majors. 

Comments ' n 



^ Since their inception, the Congress and' the Administration 
have^disagreed over the need for these fellowships . Congressional 
support has iDeen based on a perceived national need ^Eor personnel 
to develop mineral resources to respond to increasing needs and 
a corresponding undesirable dependence on, forfeigji sources. While 
recognizing this need, the Administration has not recognized the 
necessity, for Government involvement. Their perception h*as been 
'that the relatively high financial reward for employment in these 
fields is sufficient incentive to draw ^n adequate number of stu- 
dents. Funding at a level of $JL.15 million was initially approved 
for 1981 but was later rescinded. 

Name 

Rehabilitation Engineering Traineeship Program , 
Organizational loqation ^ " . 

— ; " » ^ ' ^ ' 

' ^ ^^.^'Department of Education W ' >/ "* 

, Office of 'Special Education and Rehabilitative Services^ ^ 
Rehabilitation Services Administration 

dffice of Developmental Programs / 
Division of Resource Development 
Experimental and Innovative Training Program 

Legislative mandate 

Rehabilitation Act of 1973, Sections 203 and 304; Public Law 
93-112, as amended by Public Law 93-516, Public Law 94-230, and 

[The Secretary] may make grants ... to pay part of 
the cost of projects for training, traineeships ; and 
related activities designed to assist in increasing 
the numb'ers of personnel trained 'in providing . . . ^ 
rehabilitation services to handicapped individuals. 

Objective 

The Experiiiciental and Innovative (E&I) Training ProgreLm has two 
objectives: to improve methods of trainiag/f or rehabilitation per- 
sonnel an^ to develop new types of rehabilitation professionals- 

^•E-he objective of this particular ^project within the E'&I Train- 
ing ^P/^ogram is to determine the feasibility and usefulness of this 
traiRxmg program foA rehabilitation engineers, thereby contributing 
to more expeditious^ ^delivery of vocational rehabilitation serviqes. 
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History 



0 



In 1976 and 1977, the Rehabilitation Services Administration 
CRSA) and the Veterans Administration sponsored a series of 10 
workshops to develop plana for program development in rehabilita- ' 
tion engineering. This effort was undertalcen in order ^to update 
the previous plan, which had been in existence since 1971. One 
of the major recommendations of the conference on education was 
initiation of a pilot program in graduate-level rehabilitation en- 
gineering education. RSA solicited proposals .and awarded a 5-year 
grant for this purp^ose to the University^of Vi^^ginia in 1979, The 
first five students enrolled in the fall of 1979, with nine more 
joining them in 1980. 

Description 

* 

The RSA grant to the University of Virginia' provides matching 
funds on a 4:1 basis for a 5-year demonstration project in rehabili 
tation engineering.- education . The program of 5tudy lasts 2 years 
and leads to an M.S. degree. It is a dual track program; students 
with clinical science backgrounds are provided with engineering 
training and vice versa. Both tracks are intended to produce pro- 
fessionals^ atjle to develop^ provJ.de, an<3 maintain technical dey^ices 
and services needed by the handicapped. Ten student's per year are 
supported by traineeships with a stipend of $3,900 plus tuition and 
fees. Total enrolljnent in the program was expected to rise to 17 
students in 1981. About 54 percent of funds are used for student 
support, 38' percent for faculty support, and 8 percent tor miscel-* 
laneous expenses^ such as teaching and student project supplies. 



Funding 



fiscal year ^ 



(in thousands ) 



.1978 (actual) 

1979 (actual) 

1980 (actual) 



87 
104 
12 5 
N/A 



1981 (estimate) 

1982 (request ) 



Percentage engineering edu-cation 



This program is. ^evoted entirely to engineering education. 



DEPARTMENT OF ENERGY 



Name 



University/Labbratory Cooperative Program 



Organizational location 



c 



^Office^of Energy Research' 
Division- of University and i;,ndustry Programs 
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Legislative mandate ^ 

Derives legislative mandate from" three basic energy education 
authorizations: (a) Atomic ^Energy Act of 1954, as amended, 42 U.S.C 
2051(a) and (b) . The Atomic Energy Commission was- authorized by 
the Act to ' . ♦ 

insure the continued conduct of research and development^ 
and ^iraining activities..^. by private or public insti- 
tui:i6ns or persons, and to assist ia the acquisition of 
an ever-expanding fund of theoretical and practical know- 
ledge in such fields . • ' ' 

@) Energy Reorganization Adt of 1974, 42 U.S.C/ 5813(10). The Act 
states that the Administrator of the Energy Research and Develop- 
ment Administration is responsible for 

•» 

helping to assure an adequate supply of manpower for 
the accomplishment of energy research and development 
programs, by sponsoring and assisting in education . 
and training activities in institutions of higher 
education ..... 

(c) DOE Organization Act, 42 U.S.C. 7139. The Act states that the 
Director of the Office of Energy Research ha6 the responsibility 

to ^vise the Secretary with respect to education and 
training activities required .for effective short- arid 
' long-term basic and applied research activities of the 
Department . 

Objective • ^ 

To broaden the base involvement in and subsequent contri- 
butions to the energy field by university faculty and students 
through the utilization of the divers^ified re'search facilities 
operated and maintained » by DOE. 

History 

This was the first Federal energy-rej^ted training program. 
It grew out of re.search and training activities by college stu- * 
dents and faculty at National Laboratorres , 'which were sponsored 
by the former Atomic Energy Commission beginning in 1947. It was 
not until 1964, however, that these actiyitie's were formalized - 
into one program, which has continued operation to the present 
t^-i^e. ' ^ 

* " "* i 

Description ~^ 

The overall University/Laboratory Cooperative progranri encom- 
pas'ses a wide variety of activities that bring faculty and ,stu- 
dents to DOE National Lafes, Energy Technology Centers, and other 
contractor-operated facilities. In 1980, a $3.2 million budget 
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supported a total of 2,647 participants in program activities . 
fhere are 10^ components to the overall program: 

— faculty research participation ; This ' activity Is- meant 
^ to develop the research and teaching -capabilities 

full-time fafc^lty. Summer or academic year appoi^ments 
are available with a generaL limitation of 12 moiiths 
total participation. In 1980, 152 fa.culty appointments 
were made, ^ a total cost of $744,000. • / 

— student rese^arch participation ; The objective? of this 
activity is to. ^enhance available scientific educational - 

- opportunities ahd to attract promising studerits to en-^ 
ergy research careers. Most appointments are for the 
sunimer period. In 1980, 658 upperclass undergraduate 
and 52 first-year graduate, student appointments were 
made, at a cost of ^$1,082,000. 

— laboratory graduate research participation ; Selected 
full-timd graduate students may receive appointments 
of up to l year, renewable .to a maximum of 3 years, to 
•carry out their- Ph.D. or master's thesis research in 
residence at a DOE laboratory or Energy Research Center. 
The purp9se is to provide an opportunity for graduate 
studentSvto carry out their dissertation requirements' 

, when the necessary facilities or resources are not avail- 
able orv campus. In 1980, 125 graduate appointitffents were 
made, at a. cost of $650,000. ^ ^ ^ * > 

— thesis parts research partic*jb)^ation ; Thi§ activity pro-- 
vides opportunities for 'full-time graduate students to 
conduct short-term portions of their research at a DOE 

* facility that has a special resource or equipment re- 

quired for the research. Participation ranges from a 
few days t6 several weeks. In 1980, 4,^*, ^^^tiate stu- 
dent appointments were'made, at a cost ''6ft^089, 000. 

— faculty research visits ; Former research participants 
and other college and university faculty members who 
have special expertise of inteprest to laboapatory pro- 
fe'i&ional staff ^ may make arrangements for sTiort re*- 
,^earch visits to continue collaborative refeearcl) with 
' 'li:lboratory staff. In 1980, l€l faculty members par-^- 
^ ' . ticipated in this activity, at a cost of $89,000. 

7— ^ Saculty institutes ; These are l-to-4 week instructional 
'sessions on various energy topics that are designed to 
aid faculty in teaching and in, student goiidance . This 
activity also includes in-service institutes that meet , 
on a weekly basis durdng the academic year. In 1980, 
137 faculty members participated in 8 institutes, at a 
cost of $85,000. . 
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— facuLty workshops ; These are usually/ 2-to-3 day sessions 
on special topics of interest to 'faculty members in which 
the laboratory may have on-going research programs. In 
,1980, 151 faculty members attended 11 workshops, at a 
cost of^ $90, 000 . . . I . ■ ' 

r- faculty-stMdent experiments ; Facultiy members laay corf- 
duct instructional sessions and experiments with their 
students on a time-'and-space-availa^ble ba^is 'at two fa- , 

'cilities with training- laboratories (^Argonne Center for 
Educational Affairs and Oak Ridge Associated Universi-\ 
ties)* In 1980, 298 faculty and s^tudents participated \ 
^ in such sessions^r at a cost of $2^9/000* 



— conferences: Conferences on a broad range of topics 



associated with energy and its developing technology ^ 
are presented in conjunction with universities or with 
professional organizations* In 1980, four conferences 
* were held with a total attendance of .650' persons , at~ a 
cost of $65, 000* 



— visiting staff lecturers : This activity allows profes- 
sional staff from DOE facilities to visit campuses to 
lecture and participate in colloquia and conferences - 
with faculty and students* -In 1980, 217 staff members 
partj.cipated.,in such lecture visits, 



at a cost of $47,Q00. 



Funding , 



fiscal year 

1978 (actual) 

1979 (actual) 

1980 (actual) 

1981 (estimate) 

1982 (request) 



( in thousands ) 

$3,380 
3,200 
'3,200 
3:, 5t)0 
' \ 3,600 



Percentage engineering education 

Program officials estimate that about 20 percent of the - 
program^i^s devoted to engineering education* 



Name 



\ 



University Reactor Fuel Assratance Program^ 
Organizational location ^"i, 



Department of Energy 
' Office of Energy Research ^ 

Division of University and Industry Programs 



Q 
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Legislative mandate • ' " 

• ' f \ ' 

Derives legislative mandate -from three basic energy education 
authorizations: (a) Atomic Energy Act of 1954, as amended, 42 
w, U,S,C. 2051(a) and (b) . ThB^tomic Energy Commission was author- 
ized by the Act to 

insure the continued conduct of research and development 
\and training activitfes. • • • , by private or public in- 
^stitutions or persons, and to 'assist in the acquisition 
/' of an ever-expanding fund, of theoretical and practical 
* ; f knowledge in such fields. ^ \ * 

[Specific authorization is fisher provided] ... to 
make, grants and contributiOndv^o the cost of construe-*- 
tion and opei;^4:ion ^ of reactors and other facilities 
and other equipment 'to colleges, [and] universities, 
. . . for the conduct of educational and training ac- 
tivities . . . - . 

(b) Energy Reoganization Act of 1974, 42 U.S.C., 5813(10). The Act 
states that the Administrator of the Energy Research and Develop- 
ment Administration is responsible for - * - ' 

helping to assure an adequate supply of manpoVer for 
the accomplishment of energy research and development 
>^ F>i2Jft,grams , by sponsoring and assisting in education 
arid training activities in institutions" of higher 
education' .... 

(c) DOE Organization Act, 42 U.S.C. 7139. The Act states that the 
Director of the Office of Energy Research has thd responsibility 

«j 

to advise the Secretary with respect to education and 
"training activities required for effective, short- and 
long-term basic and applied research activities of the^ 
Department. 

. Objective " ' ^ ^ 

To provide reactor fuel and financial support to specialized 
nuclear energy research and training facilities selected uni~ 
versities.. ^ . , • / 

History ' >'i^W ^ 

■i'^- - * • ' 

- - 

This program was first established in^-1967, under the former 
Atomic Energy Commission (AEC), as the Reactor Sharing and Fuel 

_ Assistance ^Program. The university research and training reactors 
had 'been established under varyj.ng financial sponsorship, including 
jJrivate, State, and Federal funds. AEC^began to assist the univer- 
sities in 1967 by piroviding funds for the procurement of— fehe^ spe- 
cialized reactor fuel and by supporting a pprtion of reactor oper- \ 

•ating costs when the reactors were ^'shared with neighboring colleges 
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and universities. The program has been continued by both the En- 
ergy Research and Development Administration and DOE, with no major 

changes . ' - 

a 

**** ' 

Description 

^ Currently 54 -university research and training -reactors are 
in operation in the United States V ' These are dual^^pji^pose reactor 
facilitties that are utilized for both research andjj, educational pur- 
jppses and that*are not duplicated elsewhere, eitherklin the National 
Laboratories or in private sector corporate laboratories. DOE pro- 
vides fiands as needed for the five components of the program: 

" — fuel fabrication and procurement ; The program funds the 
cost of f-uel fabrication and provides all fuel elements ^ 
'to the participating institutions as needed. The re- 
fueling requirements of the reactors vary from several 
times a year to once in several year.s. - All fuel sup- 
pl^-e-^ belongs to^the Federal Government; institutions 
ufa it under a lease agre^pt^nt without charge for U-235 
bum^up. In 1980, the program provided $1,428,000 for 
*this purpose. 

— reactor 'sharing : The program funds a portion of the 
^V: operating costs of the reactor when the university shares 
its facility for research ^nd training with other neigh- 
boring institutions. In. 1980, $252,000 was provided for 
this "p.urpose . 

— spent fuel shipment : Depending on available funds, as- 
sistance may be provided to participating universities 
in covering the costs associated with shipping th*e spent 
fuel to a reprocessing site. Funding for thi^ 'purpose 
was not available in 1986. 

. . — heavy water losses and reprocessing : Heavy wal^r is 

provided on a loan basis to some universities for cer- 
tain types of experiments and foi? flux enhancement. 
The program reimburses the DOE production facility for 
any losses incurred rn the use o^f heavy water and ^for 
the cost of reprocessing. In ,1980, $20,'000 was pro- 
vided for this purpose. 

— nuclear materials loans and grants : Neutron sources are 
made available on a loan or grant basis to the institu- 
tions. Uraniam has also been provided on a loan basis 
• for use in subcritical facilities. The institution must 
pay\ all shipping and handling charges. In fiscal-year ^ 
1980, no funds were provided for this activity. 

Program officials estimate that approximately 700 to 800 stu- 
dents plus 80 to 100 un4r^^sity researchers p^r year benefit from 
access to these reactors.*V 
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Funding 



f iscarl *year ( in thousands ) 

1978 (actual) ' $1,6,00 



."^ 1979 (actual) , 2,.OpO . 

1980 (actual ) 1, 700 

1981 (estimate) 1,400 ^ ^ 

1982 (request) • . 1,600 

Percentage engineering education 

Program officials estimate that about 50 percent of 1;,he pro- 
gram supports education, in the field of nuclear engineering. » 

Name 

^Magnetic Fusion Energy Technology Fellowship Program 

Organizational location » - " 

— " / 

Department of Energy . 
Office of Energy' Research 

Office of Fusion Energy ^ 
Division of Development and Technology ^ 



Legislative mandate 



No explicit authorization. Its legislative mandate is derived 
from three basi<:* energy education authQri.zations : (a) Atomic En- 
ergy Act of 1954, as amended, 42 U.S.C, 2'051(a) and (b) . The Atomic 
Energy Commissdon was authorized by the Act to* 

C 

i-nsure the continued conduct oS' research and development 
and training activities . • by pri^vate or public 
institutions or persons, and to assist in the ^c(^uisi- 
tion of an ever-expanding fund of theoretical an<f prac- 
tical knowledge in such fields. 

(b) Energy Reorganization Act of 1974, 42 U.S,C. 5813*(1P).-^ .The Act 
states that the Administrator of the^ Energy Research and Develop- 
^ment Administ.ration is responsible for ^ * \/ ' - 

helping to assure an adequate supply of manpower for 
the^accompOLishment of energy research and development 
programs, by spogjgoring and""assi sting in education 
and training ac^^Tvities in institutions of higher 
education . * \ . \ ' 

(c) DOE Organization, Act, 42 U.S'.C. 7139. The Act states that the ' 
Director. of the Office of Energy Research. has the responsibility 

to advise the Secretary with respect to education and 
training, activities required for ef fectyLve short- ^'and^ 

- €7"' * . " ■ ' ' ■ 
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• # 

long-term basic and applied research a<:tivities of the - 
Department.- 

Another, but still less than explic.it, mandate can be found 
in the MagneticNFbsion Energy Engineering Act of -^1980, 42 ,U.S.C. 
9301 et seq . '/The legislation stat'^s that the 

Secretary, shall assess the adequacy of the' pifo jected 
Uhited States supply of manpower in, the engineering and 
scient;iflc -disciplines required to achieve the purposes 
of this Act . [^nd]' submit a report . . . setting 

\^ forth his assessment along with hi? recommendations 

regarding the need 'for increased support for education ^ 

• in, such "engineering and scientific disciplines. 

Objective ' * ' ^ 

^ " \ ' r, ' ^ \ 

To|train a small number of highly qualified graduate engineer^- 
' ing students* for careers in the magnetic fusion^ engineering field. 

History 

Thife program was initiated by DOE m 1980. 

Description ' , ' 

In 1981, the first year of impjementation of the program^ 
six fellowships were awarded to Ph.D. candidates. Students apply 
directly to Oak Ridge, Associated Universities, which manages the 
program for DOE. Participants must be enrolled at one of the 
eleven universities that .ha-ve met program criteria and. have been 
designated , as participating institutions. FeJLlows receive a sti- 
pend of ?l,O00 per month or ?12,00 per yea^-, plus up to ?6,000 in 
tuition costs . Awards are made directly to the student for a 1- 
*year period with renewal possible for up to 4 years. Plans call 
for addition of 6 fellows a year until a goal'-of 24 participants 
annually is reached. 

o 

^ Funding 

fiscal year ( in thousands ) ^ ^ . ^ ^ 

• • 1978 (actual) ? ~ 

J.979 (actual) ' , 
^ 1980 (estimate) * 20 

1981 (estimate), ^ 200 
> • 1982 (request) " ^ 420 > 

The funding for 1980 reflects the program's start-up costs. 
Percentage engineering education 

<* 

Program officials estimate that 100 percent o% fellows will 
/ 'study in the field of fusion engineering. 
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Name 



> 



Solar Energy Meteprcj^ogical Resr^arch and Training fite Program 



' Organizational location 



Department of Energy 

Assistant Secretary for Conservation and -Renewable Energy 
Deputy Assistant Secretary for Renewable Energy 
Office of Solar Electric Technologies 
Division of Photovoltaic Energy Technology 



Legislative mandate 




No explicit authorization. Its legislative mandate is 
rived, from three basic energy education authorizations:' (a)r^ 
Atomic Energy Act of - 1954, as amended, 42 U,^:, 2051(a) ^^3^>'(b)- 
The Atomic Energy Commission was authorized 1^ the Act to 

insure the continued conduct of research and development . 
and training activities • . -/by private or public in- 
stitutions or persons', and to assist in the acquisition 
of an ever-expanding fund of theoretical and - pra^ctical 
kn?)wledge in such fields, 

(b) Energy Reorganization* Act of 197>4, 42 U,S,C, 5813(10/, The Act 
states that ^e Administrator of the Energy Research and Develop- 
ment Administration is responsible for \ 



helping to assure an adequate supply of manpower for 
the accomplishment of energy research and development 
pirograms , by sponsoring and assisting in education 
and training activities in institutions of -higher . 
education , , , , 

(c) DOE Organization Act, 42 U,S,C, 7139, The Act states that the 
Director of the Office of Energy Research has the responsibility 

to advise t?he Secretary with respect to education and 
training act iv^i ties required for elf ective short- and 
long-term i5asic and applied research activities of the 
Department , , , . 

Objective 

To upgrade the quality, availability, and standardization of 
solcCr-related meteorologioal data and to stimulate the development 
of quality educational and training opportunities that are oriented^ 
toward meeting local, regional/ and national needs. 



The program was .established in June 1977 by'BOE's predeces- 



History 
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selection of eight universities at' which solar energy trainiog cen- 
ters were ^et up, DOE was establTshed in August 1977 .and cont^inued 
the" program. In the first year of the program's operation (1977), 
a funding levei of $200,000 per university per ye^r, or '$1,6 mil- 
lion tojf^l , was established, .A 5-year commitment of Federal sup- 
port' to the program was -made, assuring each participating univer- 
sity receipt of $1 million over 5 years in order to run the program 

Description 

The program is technically monitored by the Solar Energy Re- 
search Institute in Golden, Colorado, Each of the eight partici- 
pating universities has develop^ its own program to collect de- 
tailed insolation and meteorological data needed for' advanced s.olar 
energy studies and to act as a regional training center for meteor- 
ologists and sol^r engineers. Solar radiation arid energy course 
work is offered at both the undergraduate and graduate level, with 
emphasis at the masters level. Direct student support is provided 
to gVadu^te students who work as Research assistants, Thpre i& an 
estimated average of three to four research assistants* af^ each 
university, who receive about $5,000 a year in salaries. Program 
officials estimate that an 'average of 12 percent of program funds 
are devoted to education and training activities, with an addi- 
tional 6 percent for curriculum development and 5 percent for in- 
structional equipment. 

Funding 

fiscal year ( in thousands ) 

ipS (actual) " $1,600 

1©79 (actual) 1,600 

1980 (actual) 1,000 

1981 (estimate,) 1,080 
* 1982 (request) 1,120 

There has never' been a speci fic , budget request for this pto- , 
gram. It has been funded through the office of the Deputy Assist- 
ant Secretary^ for Solarl Energy, which assesses the solar programs 
and allocates funds within the Division, The variability in fund- 
ing ]^evels starting in 1980 is due to DOE budget constraint$ that 
resulted in smaller than anticipated payments to all centers, 

Pe rcentage engineering education 

Program officials estimate .^th^t at least 20 percent of the 
program is devoted to engineer in^Si^ucation in the field of solar 
energy systems engineering , • ' . 



Name 



DOE-ASEE , Summer Faculty Program in ^olar Thermal Research 
, and Development 
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Org^anizatienal location 

I 

Department of Energy 

Assistant Secretary for Co'nservation 'a;nd Renewable Energy 
.Deputy Assistant Secretary for Renewable Energy 
.Office of Solar Heat Technologies 

Division of. Solar Thermal Technology 

Legislative mandate 

No specif ic' authorization. Its legislative mandate is derived 
frpm three baric energy education authorizations.: (a) Atomic En- 
ergy Act of 1954, as amended, 42 U.S.C* 2051(a) and (b). The Atomic 
Energy Commission was authorized by the Act to ^ 

insure the continued conduct of research and development 
a^d training activities-. ». by private or public in- 
stitutions or persons, and to assist in the acquisition 
of an ever-expanding fund of theoretical and practical 
knowledge in ^uch fields. \ 

(b) Energy Reorganization Act of 1974, 42 U.S.C. 5813(10)^^ The Act 
states that the Administrator of the Energy Research and I^velop- 
ment Administration is responsible for ' " ^ 

helping to assure an adequate supply of manpower for 
the accomplishment of energy research and development 
programs, by sponsoring and assisting in education 
and training activities in institutions of higher 
education .... 

(c) DOE Organization Act, 42 U.S.C. 7139. The Act states that ther 
Dir.ector of the Office of Energy Research has the responsibility 

to advise the Secretary \with respect to ed»ucati6n and 
training activities required for effective short- and 
long-term basic* and applied research activities of the 
Department .... 



Objective ^ 

To further the professional development of science and engi- 
neering faculty in solar thermal research and, at the same time, 
to further DOE * s areas of ir>terest in solar thermal research and 
development. . ' * 



\ 



^The program was first initiated' by DOE in 1980. Twenty-three 
science and engineerirtg faculty members spent 10 \veeks from June 
to August at four participating DOE Solar. Thermal R&D centers. In 
suramer 1981, the program supported 25 faculty members. 
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Description' * , 

Faculty raenbers are selected corapetit ively to conduct research 
at DOE solar thermal R&D facilities and to work with professional . 
peers on research and development tasks of mutual interest. Re- 
search tasks are defined in advance through correspondance and a 
preprogram visit to the D0E installation where the participant will 
spend the summer. The Summer Faculty Program. Committee of the 
American Society for Engineering Education (ASEE) supervises the 
program to ensure that it furthers the profes sion,al development 
of faculty participants, as well as fulfilling DOE research and 
development interests. The primary criterion for selection of par- 
ticipants is the match between the applicant's research interests 
and experience and the research., tasks of the host laboratories. 
Each faculty member receives a stipend of $450 per week for 10 
weeks plus travel expenditures. 

Fun ding 

fiscal year ( in thousand s ) 

* 1978 (actual) $ 

1979 (actual) - 

1980 (actual) 168 

1981 (actual) 172 

1982 (request) 200. 

Percentage engineering education - 

In 1980, 12 of the 23 faculty participants (52.2 percent) were 
in engineering fields. 

DEPARTMEi>ir OF HEALTH AND HUMAN SERVICES . ^ ^ 

Name 

'National Research Service Awards 

(Predoctoral Institutional Training Grants) 

Organizational location 

P<ablic flealth Service 

National Institutes of Health (NIH) 

Legis lative mandate 

\ ' ' ■ . , ^ 

National Research Service Award Act of 1974, as amended, 42 
U.S.C. 289j^-l (note). The Act establishes that ."direct support of 
the training of scientists for careers in biomedical and 'behavioral 
research is an appropriate and necessary role for the Federal Gov- 
ernment. . . Among the means of support ^pe.cified in the Act 
is-^p'rovision for 



\ 
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grants to non-Federal public institutions and nonprofit 
private institutions to enable such . institutions to make 
to individuals select^ed by them National Research Serv- - 
-ice Awards for research [and training to undertake such 
research] ..... 

• * 

Objective 

To provide for the research tr'aining pf biomedical and be- 
havioral scientists. ^ 

• * 

History 

Prior to 1974, graduate training and fellowship grants were 
provided under provisions in the Ransdell Act of .1930, the Public 
Health Service Act of 1944, and various acts a'uthorizing the insti- 
tutes that make up NIH'. The 1974 budget request proposed phasing 
out NIH fellowship and training grant programs. The* Congress op- 
' posed this proposal and consolidated NIH training programs under 
the National Research Service Award Act of 1974. 

Description - 

The National Research Service Award program encompasses indi- 
vidual fellowships and institutional training grants on both^he" 
predoctoral and postdoctoral levels. However, since postdoctoral 
support lies outside of our scope and none. of the individual pre- 
doctoral fellows studied engineering in 1980, this' description 
will be limited to the predoctoral institutional training grants 
only. 

In this program, ea^ch participating* institution selects 
^rainees an<^ is responsible for program pp^rations. Trainees re- 
ceive an annual stipend of $5,040 and are eligible for up to 5 
years of support. . • . 

Trainees' agree to "pay back" the support they receive 
through the performance of biomedical research and/or'^eaching 
for a period of time equal to the number of semesters for which 
theWhave received support beyond the first 12 months. 1/ .Failure 
to^fconiply with this service requirement entitles the Government to 
recover the amount of the stipend plus interest. 

If^stitutional grants also provide trainees tuition, fees, and 
travel costs. In addition, institutions may receive an allowance 
to cover the salaries of faculty members and staff an5 up to 8 per- 
cent of allowable direct costs (all costs except tuition, fees, and 
equipment) to cover indirect qosts. ^ 
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l/Elimination of payback obligation for the first 12 months pf 
tjraining effected by Omnibus Reconciliation Act of 198r, 
Public Law 97-35. y 

70 62 \ ■ - 
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Funding 

" fiscal year - 

1978 {actual) 

1979 (actual) 

1980 (actual) 

1981 (estimate) 

1982 (request) 

These figures represent amounts budgeted for NIH predoctoral 
trainee support and institutional allowances. Most of- the 1982 
funding reduction is a result of the^ elimination of institutional 
allowances and indirect costs from institutional grants. 

Percentage of engineering education 

According *to. data supplied by NIH/ 139 individuals rece.ived 
full- or part-time support (full-time support for less than 9 
months in a fiscal year) for training in bio-engineering in 1979. 
This is 2.5 percent of individuals who received predoctoral sup- 
port. ' 

DEPARTMENT OF' THE . INTERIOR ' ■ 

Name 



( in -thousands ) 

$51,081 
•49,124 

53, 737 

64,390 

43, 284 



State Mining and Mineral Resource's 

and Research Institutes (MMRRIs) Program 

Organizational location ^ v 

Office of Surface Mining Reclamation and Enforcement 
Technical Standards apd Research 
Div/lsion of Technical Assistance ^ 

« 

Legislative mandate 

The Surface Mining Control and' Reclamation Act of '1977, 
30 U.S.C. 1201 et £6^. * • 

The^ Act established State Mining and Mineral Resources and Re- 
search Institutes to enhance research and" educational mining and 
mineral sciences programs withih the States: "It shall be the duty 
of each such institute ... to provide for the graining of mineral 
engineers and. s^cientists through . ^. . research, investigations, • 
demonstrations, and experiments." • 

Objective 

To enhance* training opportunities for individuals as mining 
and mineral engineer s and scientists; and to conduct competent re- 
search, investigations, demonstrations ,i and experiments of a basic 
or practical nature involving mining an)i mineral resources.^ 

\ 63 ' ^ 
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* 

Research problems are related to'.the mission of ^boi and have 
, industry-wide application. > • - 

^History 

The MMRRI program^ was initiated in 1978, with* funding provided 
to 20 of .the 37* colleges and universities found qualified under pro- 
gram standards. 'set up in the Act* The appropriations committe'es of 
the Congress have added eleven more: two in 1979 and nine in 1980. 
There are presently 31 qualified institutes at designated colleges 
and universities. No State has more than one institute. 

Description 

» 

Federal assistance to .the MMRRI program has three components: 



— program administration or annual allotment grants : Each p' 
of the. 31 institutes receives an annual allotment grant 
of $110,000* This allotment Is matched by at leas.t an 
equal amount of non-Federal funds* The institutes use 
the allotment, funds for improvement of scientific facili- 
ties, including equipment for curriculum expansion and 
employoient of additional faculty, administrative and 
management costs, of the institute, and to ^ fund pilot re- 
* search projects with potential in<iustry-wide and specific 
industrial applications. . Program officials estimate that, 
in general, the institutes a.ilocate about 32 percent 
($35,000) of the allotment grant for total administrative 
and management costs, 32 percent ($35,000) for instruc- 
tional equipment, and 36 percent ^ ( $40, 000 ) for pi^of re- 
search projects* In 1980, a total of $2*8 nvillion was 
provi-dfed for allotment funds . \^ 

— scholarship, fellowship, and post-doctoral fellowship 
grants : A block grant of approximately $54,0OCrper year 
JlS awarded to each' of the 31 institutes for scholarships, 
graduate' fellowships, and ^post-doctoral fellowships* 
Each institute distribu^tes the funds among its students 

•"^ on the basis of meri|^to encourage >ithem"to 'continue in 
their cKosen mineral resources field^ In 1980, 322 stu- 
dents were supported: ' 168 undergraduate,. 107 masters, 
43 doctoral, and 4 post-doctoral students. Budget au- 
thority in 1980 was $1,440,000* 

— research grants : F'ederal funds ^ for the research grants 
are awarded to the institutes on a competiti ve indi- 
vidual' project merit basis* In 1980, 91 research pro- 
jects were funded *at a total cost of $5*3 million* 
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Funding 



fiscal year 

1978 (actual) 

1979 (actual) 

1980 (actual) 

1981 (^stimate) 

1982 (request) 



( in thousands ) 

$ 5,700 ' 
5,800 
10,000 
9,629 

0 



The variability in funding levels is the result, first, of 
the program's growth in terms of number of institutes funded, and, 
second ir of a change in the scholarship/fellowship grant cycle. 
Twenty institutes were funded in 1978; two additional institutes 
were funded in 1979; and nine more were agided in 1980 for a total 
of 31 Mineral Institutes. At, the same time, the scholarship/ 
fellowship grant cycle was changed in 1981^ from a 3-year, $160,000 
block grant to each institute to a 1-year grant cycle designed to ^ 
provide approximately $54,000 annually to each schooi. 

Percentage engineering education 

About 72 percent is dev®ted to engineering education of sci- 
entists and engineers', with study in the fields of mining (includ- 
ing exploration and minerals processing), metallurgical, ceramics, 
petroleum, geological, and environmental engineering. 

DEPARTMENT OF TRANSPORTATION 

Name 

Aid t6 State Maritim^e Academies 

n ■ ■ ' ^ ' 

Organizational location 

w 

Maritime Administration 
Maritime Labor and Training Office 



Legislative mandate 



Maritime Education and Training Act of 1980, U.S.C. 1295 ' 
e^ seq . (previous authority: the Maritime Academy Act of 1958 
(Public Law 85-672, 46 U.S.C. 1381-1388) repealed by 1980 Act); 
Maritime Act of 1981,, Public Law 97-31, 95 Stat. 151. 

The 1980 Act states "The Secretary [of Commerce] shall coop- 
erate with and assist any State maritime academy in providing in- 
struction to individuals to prepare them 'for service in the mer- 
chant marine of the United States.. ' 

Ob j ecti ve 

To provide foij the education and training of citizens of the*' 
United States who are capable of providing for the safe and ef£i- 
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cient operation of the 'merchant marine Qf the United States at 
all times and as a naval and military auxiliary in tim^ of .war 
or national emergency. 

History * 

Federal assistance to State maritime academies can be traced 
back to 1874 when legislation was passed authorizing the loan of 
naval vessels and Navy officers as faculty to State schools. In 
1940, Federal rating and certification of such schools and inspec- 
tion of their training vesselyS was mandated. Comprehensive Federal 
policy with regard to these institutions was 'established by the ^ 
Maritime Academy Act of 1958. The Maritime Educa-tion and Training 
Act of 1980 recodified Federal policy toward the. State academies.. 
It was passed afte^r nearly 4 years of investigation and debate on 
the appropriate Federal role in maritime education. The Maritime 
Aot of 1981 transferred the Maritime Administration to the Depart- 
ment of Transportation. 

( 

Description ^ ^ \ 

The Department provides the academies with three forms of 
assistance: ^ 

' — A $100,000 annual assistance payment to each school 
for general ir^intenance and su^ort. This amount is 
reduced to $25,000 if the acadfmy does not admit a 
' certain number of out-of-State students each year. 
• Portions of the annual assistance payment may go to- 
ward instructional equipment and facult-y or curriculum 
development; however, statistics providing such a break- 
down are not available. 

— Provision, maintenance, and repair of training vessels, 
'for five of the schools. The Michigan academy, a 3-year 
school with an associates degree program, is not provicJed 
with a training Vessel. ^ 

^ — A limited number of incentive payments of ^$1,200 per 

student per year. These, payments are provided directly 
to §tudents; they are distributed among the academies in 
a "fair and equitable manner" and carry a service obliga- 
tion of 6 years in .the military reserves and 3^yeafs of 
maritime 'industry service. Approximately two-thirdg of 
the students in attendance receive such support. 

'The academies generally offer a 4-year curriculum leading'to 
either a marine engineering or nautical science degree. T^raduates 
must pass th^ appropriate Coast Guard examination t© be licensed as 
deck or engineering officers. Total enrollment is approximately 
3,000. s 
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Funding ^ ' " j 

fiscal year . ( in thousands ) * • ^ 

1973 (actual) . . $ 3,741 ^ 

1979 (actual) 5,220 

1980 (actual) 11,459 
198.1 (estimate) . T, 5 JO 



1982 (request) , 10,180 



Most of the variation in funding levels can be attributed to 
varying annual need for repair or replacement o-f training vessels. 

Percentage engineering- education ^ 

Approximately 50 percent of students study marine erigineering 
accordin*g to program officials . , ^ ' ' 

Name . ( 

United States Merchant Marine Academy 



Organizational location . ' 

Department of Transportation 

Maritime Administration ' • ' , . 

Legis lative mandate 

Merchant Marine Act, 1936, 46 U.S.C. IIOH et seg*.,^ as amended 
by the Maritime Education and Training Act of 1980, 46nr^S.C. 1295 
et seq . ; the Maritime Act of L981, Public Law 97-31, 95^tat. 151. 

\ 

The 1^80 Act states "The Secretary [of Commerce] shall main- 
tain the Academy for providing instruction to individuars to 
prepare thdm for service .in the merchant -marine of the United 
States." 

Objective 

To provide for, the education and training of citizens of 'the 
Uni!ifc.ed States who are capable of providing for the safe ^nd effi- 
cient operation of the merchant marine of the United States at* all 
tiues and as a naval and mili.tary auxiliary in time of war or na- 
tional emergency. , ^ ^ ^ , ^ 

History 

The Academy was established in 1938 following passage of the 
Merchant Marine Act,- 1936. The campus at Kings Point, New York, 
was dedicated, in 1943. A 4-year college level program of study 
was instituted following the .emergency operations forced by World 



ABPENDIX J APPENDIX I 



War II. In 1946, the Congress authorised the granting" of the 
bachelor of science degree, and the school began awarding such 
degrees upon accreditation by, fche Middle States Association of 
Colleges and Schools in 1949* The Academy was made a permanent 
institution in 1956 and was placed under the authority of the De- 
partment of Commerce. Women were first admitted in 1974. The 
Maritime Education and Training Act of 1980 recodified Federal 
policy toward the academy. It was passed after nearly 4 years of 
investigation and debate on the appropriate Federal role in mari- 
time education. The Maritime Act of, 1981 transferred the Maritime^ 
Administration to -the Department of Transportation. 

Des-cription * 

' ^ \ ' 

The Academy is almost completely funded, by the Federal pov- 
ernment.'. Students do not pay any tuition and are provided with 
free room and bo^d and initial issuance of uniforms and textbooks. 
Students *mus€ pay only $200-$300 per year for supplies' and activity 
fees. About $230,000 is expended annually for routine replacement 
of instructional equipment and furnishings. Faculty and curriculum 
development activities take place, but statistics on expenditure in 
these areas are not maintained. 

Students earn B.S. degrees in nautical science or in marine 
engineering, spending one-half of their sophomore and junior years 
on merchant vessels. Graduates must pass the appropriate Coast 
Guard examination to be licensed as deck or engineering officers. 
Graduation carries with it an obligation for 6 years of service 
in a military reserve unit and 5 years of service in the maritime 
industry. Enrollment is approximately 1,100. 



Funding 

fiscal year * ( in thousands ) 

^ 1978 (actual) $13^,334^ 

1979 (actual) 15^056 

1980 (actual) , JL7,431 

1981 (estimate) * 18,519 

1982 (request). 19,205 

^ The Academy is'currently engaged in a decade long $30 million 
modernization program Expenditure for this purpose makes up $3-$4 
million per '■ar of the academy's budget. 
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Percent -^qg> ^^Wtneer ing- education 

Approximately 50 percent of students study marine engineering, 
according to program officials*. 



Name 

U.S. Coast Guard Academy 
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Organizational location 

Department of Transportation * ^ - 

U.S. Coast Guard 

Legislative mandate „ . * , 

Act of August 4/ 1949 (c. 393); 14 U.S.C. 181 et se^. This 
legislation was enacted to place the Coast Guard Academy and its 
operation on a statutory basis* Previously, there had been no 
provision in existing law that established the Academy and set it*^ 
up as an operating unit. It had been operating solely on the basis 
of regulations . 

• 

Objective , ^ ^ 

To educate and train young men and women "^for service as 
commissioned officers in the U.S. Coast Guard. 

History ^ 

The U.S. Coast Guard Academy traces its origins back to the 
Revenue Cutter School of Instruction, established in 1876. In 
1915, the Revenue Cutter Service was merged with the Li.fe Saving 
Service to form the U.S. Coast Guard, and the Academy received its 
present name. Funds were appropriated^ in 1931 to build the Academy 
in New London, Connecticut, its present site. Since that time, J:he 
Academy has grown steadily, expanding to accommodate the increased 
size of the corps. Women have been accepted since 1976. 

Description 

The Academy provides a fully accredited 4-year undergraduate 
education .leading to; a bachelor of scienceVdegr<ee . Students re- 
ceive room, board, and tuition. In additicii, each cadet receives 
ah allowance of approximately $4,500 a yeaJ. Selection of cadets 
is determined on the basis of me^it in an f nnual nationwide compe- ^ 
tition. The class of 1983 admitted 270 men and 34 women; tlo^al en- 
rollment at the academy in 1980 was 905. Upon graduation, cadets * 
receive a commission as an Ensign in the U.S. Coast Guard and have 
a 5-year service Qlsyligation . 



Funding 



• (total\ academy funding 

fiscal year ih thousands ) 

1978 (actual) " $23r000 

1979 (actual) 24,000 

1980 (actual) • 2.8,600 

1981 (estimate) 31,000 

1982 (request) 33,500 

• \ 
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P-ercentage engineering education 

In 1980^, 30.6 percent of the cadets were engineering majors, 
in the fields of civil, electrical, marine, and ocean engineering. 

Name 

Center of Excellence in Motor Vehicle Safety Research TCOE ) 

. . \ 

^^ Organizational location 

*^ 

Department of Transportation 

National Highway Traffic Safety Administration ' (NHTSA) 
Vehicle Research and Test Center (VRTC) 
Safety Research Laboratory ' 

Legislative mandate . - 

The Highway Safety Act of 1966, 23 U.S*C.'-403. The Act au- 
thorizes the Secretary of Transportation to fupd "grants to . . . 
State or local agencies, institutions, and individuals for (1) 
training or education of highway safety personnel, [and] . . . 
research fellowships in highway safety,. ..." 

Objective 

To conduct research, development, and testing on motor ve- 
hicle safety problems^ and to traip graduate and undergraduate . ^ 
students for research in tnotor vehicle safety through wor3</study " 
programs . . , , " 

' ■ 

History ' ' " - . 

The Center of Excellence was initiated by the Department to 
provide focused academic training in motor vehicle safety research. 
It was established in the fall of 1978 as a joint endeavor of Ohio 
State Uniyersity and ^the Vehicle Research Test Center of the Na- 
tional Highway Traffic Safety Administration (NHTSA). Actual fund- 
ing and implementation did not start, however, until late 1979. 

Description 

Center of Excellence research projects are designed to be sub- 
elements of larger projects being conducted at the /Safety Research 
Laboratory of the Vehicle Research and Test Center .of NHTSA. Each 
Center of Excellence project is the result' of a contract negotiated 
between NHTSA and Ohio State University. The projects are designed 
to serve a dual purpose of accomplishing research and providing 
training for students. Students are chosen on the basis of the 
match between the lab's research needs and the students' area of 
focqs. Students participate as, research assistants and, as a re- 
sult, receive specialized training and experience in the applica- 
tion of engineering principles to problems of motor vehicle safety. 
Approximately 37 students and 16 faculty members are .involved in 

^ • * \ 
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Center of Excellence projects. Projects often contain fehe research 
basis for a graduate thesis: in April 1981, there were 11 mast-ers*- 
dnd five doctorate-^level thesis' pro jects -in progress.. Program of- 
ficials estimate that about 50 percent of t;.he 'funds are used for 
student support, 10 percent for faculty support, and 40 percent 
for raisLcellaneous expenses such as computer time, ^travel expenses, 
and supplies and equipment needed for the project. 

Funding 

-fiscal year ^ ( in thousands ) 

' 1978 (actual) ' $ ' . . 

1979 ' (actual ) - . « — 

# * , 1980 (actual) . ^ ^ 312 

1981 (estimate)^ * 550 

1982 (request) ' N/a 

\ - ^ 

There is no budget request for the Center of Excellenc^e pro- 
gram. Funding is derived entirely from existing budget alloca- . 
•\ tians of the agency, primarily from research funding. The 1981 
funding figure represents estimates by program officials. Fund- 
ing for 1982 is not available since information on 1982 project 
activity is riot yet known. 

Percentage engineering education ^ 

According to program officials, 95 percent of the program 
is devoted to engineering education. The majority of Center of , 
Excellence students are in mec"tianitf:al or electrical engineering,* 
with other students in civil and agricultural engineering. 

Name ' . . 

FHWA Fellowship and Scholarship Ptogranr 

^ Organizational location ^ , . 

* ^ ^ "* * . 
Department of Transportation • * 

Federal Highway Administration (FHWA) ^ 
National Highway Institute (NHI ) 
University and Industry Programs Office 



Legislative mandat^ 



The^ Federal Aid Highway, Act of%970,\ 23 U.S.C. 307(a), 315, 
321, 403.* The Act authorizes the SecreTaTy to' establish and oper- 
ate a National Highway'lnstitute which shall . " ^ ^ 

' / develop' and administer, in -cooperation with the State 
highway departments , training programs of instruction 
for Federal Highway Administration and State -and local^ 
highway department employees engaged or to be engaged * 
in Federal-aid highway work. 
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Objective . " ' f-- 

To assist State and local* transportc^tion agencies anr! the 
FHWA in developing the staff expertise needed. for implementation 
of highway pr,ograras. 

Hisj;ory , ' ' * ^ ^ ^ 

Fellowship and scholarship grafits were first awarded by NHI 
in X972. In the first year, 12 grants were made for full-time 
study for 12 months. In 1976, the program was expanded to include 
part-time study for 24 i^nonths as well. During the 1972 through 
1980 /academic years, a' total of 982 graitts were made. 

Description ^ ' ' , ^ 

Applicants to the FHWA Fellowship and S^cholarship I'rogram 
'must^b^ employed by the FHWA or by State -or local highway trans- 
portation departments. Recipients usually have at least 3 years 
work experience with their employing- agency . Selection is based 
on a'gency endorsement and a rating by a selection panel appointed 
by the Director of NHI. -Grant recipients agree to work for their 
agen'cy for> a period three times the length of their training for 
full-time study or half th^ Length of their training for part- 
time study, or they must repay the grant. 

The overall program activit'y has two components: 

* — the ScTiolarship Program in Highway- Technology : Grants 
i are made to support undergraduate education, with awards 
' up to $5,000 for full-time study and up to $3,000 for 
• ^part-time study. In l'9'80, 58 scholarships were funded 
at a cost of $140,000. 

# . 

-- the- Fellbwship Program in Highway Safety and Transporta - 
tion : These gra'nts support graduate^^e^iucation , with 

' awards up to, $7, 500 for full-time and up to $4,000 for' 
p^rt-tima^ study. .In 1980, 94 * f el lowships w^re funded 
at a cost of $2?9,000. • , 



Funding 



fiscal year ( in thousands ) • 

1978 (actual) ^ ' $571 

197SI (actjual) * . - — - 464^™ y^^-^ 

1980 (actual) 459 

1981 festimate) * 326 ^ , ' . ' 
-a982 (request) | 326 

Percentage engineering education 

Program officials estimate that an average of 51.7 percent 
of scholarship grants and 60.6 J)erGent* of fellowship grants wer^e 
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i \ . * 

devote(3 ,,to engineering education in 1980, in the fie'lds of trans- 
por^tation, civil, mechanical, electrical, and sanitary engineering. 
Fo.r^ the overall program, 52.6 percent of total funding was for 
enginee'ring education. • , . . * 

Name 

Universi-ty-FHWA College Curriculum program 
Organizational location , ^ 
Department of Transportation 

Federal Highway Administration (FHWA) ' , 

National Highway Institute (NHI) 
University and Industry Programs Office 

Legislative mandate * , • • ' 

^ ' ♦ 

' The Federal-Aid Highway Act of 197D, 23 U.S.C. 307(a), 315, 
321, 403. The Act au#iorizes the Secretary to establish an/d oper- 
ate a National Highway Institute which shall 

develop and administer, in cooperation with the State ^ 
highway departments, training programs of instruction' 
for Federal Highway Administration and State and local 
highway ^department employees engaged or to b«fi engaged' 
in Federal-aid highway work.- 

Objective 

To provide academic institutions with state-of-the-rart high- 
way technology training and educational resources • 

^ History 

The ,University-FHWA College Curriculum program was established * 
in 1975 to facilitate the transfer of curriculum j^m^iterials to aca-l 
demic institutions. The program has grown steadily .and , in^ 1980/.. 
508 curriculum packages were provided to approximately 120 sqhools. 

Description 

The College Curriculum Program is designed to share the FHWA^s 
most up-to-date technology with .academia. College faculty play an 
important role in developing and conducting training programs for . 
transportation agency employees and future .employees through regu- 
lar undergraduate and graduate courses, as well a s^ through special 
short course offerings. Therefore # curriculum* materiaUKthfeit the 
FHWA has' developed for its- program for federal. State, and local 
highway employees are made available to^ colleges and ajidversitiek 
without ' charge.. The onty cost to the NHI ,is the nominaj. cost of'^ 
duplicating the curriculum materials for distribqtiqn, estimated ^ 
to be alDbut $58 per •package. ; ^ . " 
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Funding • , * * . 

V fiscal year ( in thousands ) 

197^ (actualO $ 8 

19* (actual) 13 ' ■ 

• . , . 1980 (actual) ,29 . . 

1981 (estimate). • J 29 ' 

. 1982- t request ) * * N/A 

Percentage engineering education ^ 

•Program, of ficials estimate that' at leas1> 70 percent 'of 'the 

curriculum materials are in the fi&^ of engineer^ing education. 

> 

ENVIRONMENTAL PROTECTION AGENCY - ' * 

^ Air Pollution Tr'aineeship Program 

Organizational location 

Office of Air, Noise, and Radiation 

Office of Air Quality Planning and Standards 

Control Programs Development Division 

Manpower and Technical Information Branch ' 

ji. ^ 

Legislative mandate ' 

The Clean, Air Act, as amended, 42 U.S.C. 1&57 et seq . , w^s 
the original legislative authorization. It was revised and re- 
classified by 'the Clear Air Act • Amendments of 1977, 42 U.S.C." 
7401 e_t seq . 

The specific mandate for training is found un<^r section 
7403(a)(5) and (b): ;to "conduct and promote, coordination and 
acceleration of training for ^'^dj-^i^^^ls relating to the causes, 
effects, extent, prevention. And control o£ air pollution." For 
this purpose, the administrator is specifically authorized' to ■ 

provide training for, and .make training grants to^ 
personnel of air pollution control agencies and other 
* persons with suitable qualifications and make grants 
to such agencies, to other public or non-profit pri- 
vate agencies, institutions, and , organizations .... 

Objective * * 

~ ' , ' • . r \ ■ 

' To assist Statue and local air pollution control agencies in 
acquiring and maintaining th4 technis^l Stnd professional level 
skills needed for effect^ive cfonduct of air 'pollution abatement 
programs .' • , 
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History ' - 

Air pollution traineesKips were fi^st started in 1964 as a 
part of the academic training' programs of the Public Health 

Service of the former Department of Health, Education, and Wei"- 
fare.. In 1970, environmental training programs were tx ^nsf erred 
to the newly created e;PA. ' In 1972, the agency received a direc- , 
tive from' 0MB requiring EPA to phase out its training effort by 
1976. EPA complied and has^ not requested academic training ' funds 
since that time. - The agency has ,f however , conducted activities 
of this type each year d^ue to congressional add-on funding. 

Description 

Graduate study grants are awarded to eight universities that 
have been designated as EPA, Area Training Centers. Each academic^ 
institution selects trainees from eligible full-time State and 
local air pollution control employees with at least a year of work ^ 
experience with their agency. Other qualified persons may also 
receive support. Awards^ are madS to graduate students in masters • 
degree program^, usuadly^to fund their last year of study. The 
training grant includes tuition, fees, books ,^ and a stipend. 
State and local agency employees receive a $7,500 per year sti- 
oend,' and non- employees receive a $4,080 per year stipend. The 
3rant is ^made, on a "forgiveable loan" basis: If ^JJ^Le^ recipient 
works 2 years for a .State or local air pollution control agency 
for each year of suppprt received, '-they do not have 'to repay the 
loan. In 1980,-36 air pol lution ^traineeships were awarded. ^ 



Funding 



fiscal year / ( in - thousands ) 



1978 (actual) ' ^ $35.0 * 

- • ^ 1979 Tactual) ' * ' 246 

1980 (estimate) 3,80' 
, 1981 (estimate) *. 235 
1982 (request) ^ ^ • 0 • 

Percentage engineering education ' . - ^ _ / 

._«♦•• ^ 
* .* • * 

^ 9 Program officials estima,te that approximately 50 percent of 
the program is deVcOted to engir^^erihg^ education , '"ir\ the field of 
environrfiental * engineejfing . - - , 

Mame ^ ' ' 

Ac:ademiC Grants, in Solid Wasbe TiechnologS^^,^^^^^ 
Qrganizationa»l location ^ • ' ^ * ' * 

r'^nrvironmental Protection Agency ' ' 
^ / 0#£ic^ of Sol-icJ Waste- and' Emeirgency Response ^ 
•Office of S6lid Waste 
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Legislative mandate . ' ' 

Resource Conservation and Recovery Act of* 1976, 42 U.S.C. 
6981(a). The Administrator of EPA. is authorized "lDy the Act to 

V 

conduct, and encourage, cooperate, with, and render 
financial and other assistance to appropriate public 

. . authorities, agencies, and institutions; private 
agencies and institutions, and individuals in the con- 
duct of, and promote the coordination of, research, 
investigations, experiments,- training . . . [relating 
to solid waste problems]. 



Objective 

To support the development of curriculum materials in hazard- 
ous waste management. 

History * ^ ' 

The program' Was initiated by EPA in ^979 when four g'rants were 
awarded 't(j> academic institutions to devel;op curriculum materials in 
the hazardous waste field. The number of projects funded by tVie 
'program has declined, with three awards in 1980 and two dn 1981/'' 
There has been no 'budget request for the program since all EPA aca--" 
demic training efforts were directed by 0MB to be phased-out in 
1976. Academic training programs have been funded s.ince that time 
due ^o congressional add-on funding. 6 

Description 

The Office of Solid Waste competitively awards one-time grants 
to academic institutions for development of curricula and inst'ruc- 
tional materials in hazardous waste management. , These tnaterials 
ate intended for use by bc^ih academia and professional scientists 
and -engineers working in the solid waste technology field. In 
1980, three curriculum development projects were funded, with 
grants ranging* from $30,000 to $60,000. 

Fundin<g 

fiscal year » (in thousands) 

> 

1978 (actual $ — 

^ 1979 (actual) 109 

. ^ 198jD~( actual) 120 • • 

1981' (actual) . # 64 , ' - 

— 1982 (request) 0 

Percent age engineering education 

" ^ \ ' ' ' f • 

Program officials estimate that in 1980 ^pproximat-ely 50 per- 
cent of the program was de\^ted,to engineering education., in the 
fields of civil, environmental, and sanitary engineering. 
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Name , • V 

Ac^demi9 Training Program in Water Pollution Control 
Organizational location 

Environmental Protection Agency 
Office of Water Program Operations 

National Training and Operational Technology Center 
Legislative mandarte 

' Water Pollution Control Act, June 30, 1948, 62 Stat- ri55; 
Federal Water Pollution Control Act Amendments of 1972, Public Law 
92-500, as amended by the Clean- Water Act of 1^977, Public Law 95- ' 
217, 33 U-SvC- 1254(a), (b) , and (g) . The Act states that 

for the purpose of providing an adequate supply of 

personnel to operate and maintain existing and future 

treatment works, and 'related activities, and for the 

purpose of enhancing substantially the proficiency of 

those engaged in such activities, the Administrator 

shall finance pilot programs, . ... of manpower devel-^ _ 

opment and training and retraining of persons in,^or ^ 

entering into, the field of operation ^nd maintenance 

of treatment works and related actiyities. * 

- \ ^: 

The Act authori^zes the Administration to 

make grants to public or private agencies and institu- 
tions^ and [to]^ individuals for tjsaining projects, ... 
to establish and maintain researlBh fellowships in the 
Environmental -Protection Agency . / . / [and to] provide 
, • • training in tedhnical matters relating to th| 
causes, prevention, reduction; and elimination of pol- 
lution for personnel of public Agencies and other per- 
' sons with suitable qualifications. , ' 

Ob:)ective 

To s,upport the training' of ^professional ' s in water-related 
engineering and environmental sciences . 

History ' " 

Academic training programs iir water quality and water, pollu- 
tion control were administered by the Department of the -Interior 
until their transfer to'BPA in 1970. At its 'peak in 1^73, EPA^s 
graduate training program budget was almost $6 million, with 109 
participating institutions and 1,13& participating students. In 
1972, 0MB (firected the pha^e-out of all academic .training by June 
1976. Inil976, only, abou^t 29 schools were still . participating. 
Since 1976, t]xe ageficy has not requested academic training funds, 
but training has bejen f ujided' by congressiona:i add-on- Since 1976, 
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EPA has focused availat5l6 training resources more on State water 
pollution control agency employees, rather than on general student 
support in relevant fields. * ' ^• 

Description / - • ' » ' 

EPA's academic training program varies each year according to 
the level of funding received by congressional add-on. There are 
three general components to the program: 

--^ professional training grants ; Grants are made by partici- 
pating institutions to^students in the form of trainee- 
ships. The preponderance of support is for graduate study. 
The\ program was cut back due to a change in focus in EPA's 
academic training to support of Stat;e agency employees 
rather than general student support. In ^980, $105,000 
was awarded to 26 universities to support 32 students in 
graduate-level engineering programs related to water pol- 
lution control. The program received no funding in 1981. 

-r state agency fellows ; This program is designed to assist 
State water pollution control agencies in upgrciding the 
professional capabilities of their personnel. EPA pro- 
vides funcJs to State agencies to award fellowships to 
selected full-time employees on a "forgiveable loan" . 
basis. Recipients attend relevant courses usually on 
a part-time basis. They are not 'obligated to repay the. 
loan if they work 2 years for the agency for each year 
of academic support received. The average cost per^stu- 
der^ is $3,429. In 1980, 72 trainees were supported in 
29 States at a cost of $158,000. ' ' - 

— curriculum development in water pollution control ; EPA 
provides "seed money" to establish curriculum development 
projects' at colleges or universities at the undergraduate 
or graduat^e level. The grants are used to develop cur- ■ 
ricula, initiate programs', provide l:^mited stude'nt sup- 
part in the early stages of the program, and disseminate 
information to other education and training organizations. 
The project agreement includes a definite time limit.' for 
phase-out of EPA support (usually three years), a^ter 
which the university continues tHe program on its own. 
In 1980, thre.e curriculum development projects were 
funded at a cost of $175,000, 

Funding , . . , . 

fiscal year ( in thousands^ 



1978 (actual) $940 ^ - ^ 

1979 (actual) . ^ 415. 
l980-(actpal) . 438 

1981 (estimate) .0 

1982 (request ) . 0 * 
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Percentage engineering^ education 

Program officials estimate that 75 pp^rcent of 'the acadehiic *^ 
training program goes to environmental engineering education. 

Comments 

Fiscal year 1981 authorization of $270,000 in funding for this 
program was rescinded late in the -fiscal year. According to pro- 
gram officials, funding was restored at the last moment, but it was 
too late for them to obligate funds for the 1981 fiscal year. On 
October 1, 1981., the National Training and Operational Technology 
Center in Cincinnati, Ohio, went out of existence, and^ grant close- 
out authority was returned to EPA headquarters in ^ Washington , D.C. 

\ 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 



Name 



Computational Fluid Dynamics" (CFD) -'Training Prbgram 



_ Organizational location. 

Office of Aerona^i^ics and Space Technology 
Research and Technology pivision 
Aerodynamics Office 

Legislative mandat'e 



National Aeronautics and Space Act of^l958, 42 U.S.C. 24 
The Act, as interpreted by NASA, serves as broad enabling :leg 
^tion for training and research agreements with universities. ^ 
Act provides for ' - ' 

participation by the scientific community in planning 
scientific measurements and observations . . . [and for] 
, • ' the widest practicable and appropr^iate dissemination of 
- , information. ^ ^ • ^ - • ' 

[The Act allows the agency] to enter into and per- 
form such contracts, leases, cooperative agreements, or^ 
other transactions as may be necessary . . . with any 
♦ • ♦ . . educational institution. 



73. 

isla- 
The 



Ob j^tive 



To provide NASA and -the aerospace industry with personnel 
trained in computational fluid dynamics by establishing interdi-S:- 
ciplinary curricula .at participating universities 

History 

Jhe program was i/itiatecJ in 19^80. a^t sev^en'*universities that 
were 'competitively chdfsen from the /^ixte'an universities in the 
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Nation that conduct computational fluid dynamics research. Eigh- 
teen students at the M.S. or Ph.D. level participated at five uni- 
versities during, the first year of operation. In 1^8'^ enrollment 
increased to 25 students 'at the seven universities selected. 

Description 

r 

Each participating universi-ty selects masters and doctoral 
level students for an advanced degree program in computational 
fluid dynamics. Awards are made on an annual basis and are renew- 
able. Students receive a stipend of $6,000 during th^ academic 
year, and universities are required to provide free tuition* to pro 
gram part,icipants . Students are offered the opportunity to work 
during the summer months at a NASA research center, with salary 
and limited travel expenses provided from program funds. Program 
grants to the universities cover up ^to 20 percent of faculty sala- 
ries and also provide funds for hiring adjunct professors. piis - 
program is designed to become self-sufficient after 4 years of op- 
eration, at which time- program funding would then^ be assumed by 
'the participating universities. 

Funding • ^ . m 

fiscal year ( in thousands )- 

1978 (actual) . f 0 

1979 (actual) 0 

1980 (actual) 375 

1981 (estimate) ^ 650 - 

1982 (requ^st) • 700 

"Percentage engineering ec^acation . ' . i> - 

Computational Fluid Dynamics is an interdisciplinary program 
of study open to students from seve^kl disciplines. In 1980, 72 
percent of the plrogram participants were enrolled in aeronautical 
engineering programs. 

Name 

Graduate Research Program'in Aeronautics 

, r 

i 

, Organizational location - • ^ T o 

r 

Nati^onal Aeronautics and Space Administration 

Office of Aeronautics .and Space Technology • , ' 

Research and Technology Division 

Legislative ma,ndate * • , 

National Aeronautics and Spac^ Act of 1958, 42 U.S.C. 2473. 
The Act, as interpreted by fJXSA,*^ serves as broad enabling legisla- 
tion for training and research agreements^ with universities. The 
Act provides for - ^ . ^ A 
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, . participation by the scientific community in planning 
Scientific measurements and observations^. . [and for] 
the widest practicable \and appropriate dissemination of 
information. ' . 

[The Act allows the agency] * to enter into and per- 
form such contral:ts, leases, cooperative agreements / or 
other t;ransactions as may be necessary. . . with any 
. . . educational institution. , 

Objective 

To supply aerohauticdl research engineers for NASA and the 
^ aerospace industry. 

^ , History 

Thtf progr^am was initiated- in 1971 in response , to * congres- 
sional concerns over the declining number o£, students enter intj 
aeronautical engineering and NASA's problems in finding engineers 
to replace its aging population of aeronautical researchers. Dur- 
ing the first year of operation-, $1.1 million was awarded to 30 
faculty members and 44' students. 

Descr ipt ion * ' * 

' fir; 

NA^A research centers accept unsolicited research proposal s 
and award cooperative research grants to university faculty. 
Grantees then s,elect student research assistants to conduct super- 
vised thesis\ or' dissertation research at the Ames, Langley, or . 
Lewis research cente'rs. The amount and duration of support to in- 

Dividual student^ varies according t-o the^ terms of each grant, 
ypically, students spend 3 to 6 months at the research -facility 
and the; rest of their time at the university. Two-thirds of the 
students are at tHe masters level and one-third are at the Ph.D. 
level. Sixty-eight students were enrolled in the proguam in 1980, 
with 49 faculty. ' " , * ' ' 

F unding x ^ 

fiscal year ( in thousands ) 

. • ' • ' 

1978 (actual) $1,150 

1979 (actual) - 1,100 

1980 (actiTai) . 800 • 
1381 (estimate) - 900 

\ ' ' 198i2 (r-equest) . 1,100 

Percentage engineering education , • ^ 



All students enrolled in the program are aeronautical engi- 
neering majors, pifccordin^. to program officials. 
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Name 



\ 




Post-Baccalaureate Program in A^eronautic^ ' 
Organizational location 

' National Aeronautics and Space^ Administration ^ 
Office of Aeronautics and ISpace Technology j 
Research and Technology Division . ^ 

'iiegislative mandate ^ - ^ 

National ^Aeronautics and Space Act of 1958, 42 U.S.C^ 2473. 
^The Act, as interpreted by NASA, serves as broad enabling legisla- 
tion for training and research agreements with universities. The 
Act provides for 

participation by the -scientific— communo^ry^^Jji planniiig 

scientific measurements and .observations . rS--4^d^ 
the widest practicable and appropriate disseminata 
'information. ^ 

[The Act allows the ^agency] to enter into and per- 
form such contracts, leases, cooperative agreements or 
- ot^er transactions as may be necessary . . . with any 
. . . educational institution. . - 

t * 

Objective ' . . 

'To supply newly graduated aeronautical research engineers for 
NASA and the aerospace industry. 

History ' - ^ . 

This program was initiated in 1980-. ^ 

Description 

^ASA research centers accept unsolicited research pr-oposals 
and award cooperative research grants to univer*sity facu-lty. In 
turn, grantees hire undergraduate and maste-r s-level engineering 
students 'as- research assistants. The amount and duration of stu- 
dent support varies with the term of each grant. Typically, stu- 
dents spend/at least six months, to one year at the research center 
working under faculty supetvision with NASA reSi^arcHer s . Once the 
\^tudents complete the project, they return to their tiniver sitdes 
to write up the results. Eleven students (including four under- 
Ag^aduates who worked only at the university) were ■ enrolled in the 
program in 1980^ along with six faculty members. .Program officials 
planned to exijand the program to include thirty to forty students 
per y^ar . ^ ' ,^ ^ - ^ 
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fiscal year ' (in thousands ) 

, : a 

1978 (actual) - $ 

1979 (actual) . — ■ 

1980 (actual) - 500 

1981 (estimate) * 750 

1982 (request) "^'^^ 

Percentage engineering education 

According to program off icials, ^this program is entirely de- 
voted to aeronautical engineering. ' . . - 

Graduate- Student Researchers Program 



Organ iza^tional location . /• 
'*>..♦ 
National Aeronautics and Space Administration - 
Office for External Relations ^ 
University A'ffaics Office » ^ ^ 

Academic Affaires Division , * 

Legislat ive mandate ^ ' h 

National Aeronautics an^ Space Act of 1958, 42 U.S.C. 2473. 
The Act, as interpreted by NASA, serves as broad ena-bling legisla 
tion^ for • training and research agreements with universities. The 
Act provides for *^ * - , , 

' 'p'krtl.cipation by the -scientific community in planning 
' scientific measurements and observations . . .* [and fo|] 
the widest practicable and appropriate dissemination of 
information. * ' ' " 

[The Act allows the . Agency] to enter into and per- 
fT)rm such contracts, leases , cooper at iv^ agreements, or,, ^ 
other transactio-ns ^^s may be necessafy . . . w^th any ^ 
. . . -educational institutions'. . 

Objective ^ , - ' 

-To -increase /a|l^ificantl.y the number of highly trained '-scieti 
tists and enginlefe in aeronautics, space science, space applica- 
tions, and space technology for the national aerospace effort.. 

History „ , - " 

TfTeT)rdgr^m was initiated in 1980 with 38 awards made to 



graduate students.- Thirty-nine new awards were made in- 1981 
along with renewals of the 38 awards frbm the previous year. 
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NASA research centers select^ doctoral leVel students for the 
program on the basis of the student's academic qualifications, the 
quality of the research proposal, the relevance of the research to 
NASA's interests, and,fthe ability of the student to utilize NA&A' s^ 
research facilities. Each student receives a stipend of $8 , 000 ancj 
a'subsistence allowance o.f $3;000. A travel all-owarice of $2,Q00 
is set aside for the student ' s- advisor tp travel tol the center. 
Awards itiay be funded for periods o*f up to 3 years. >^ 

Funding 

fiscal year 

1978 (actual) 

1979 (actual) 

1980 (actual) 
' 1981 (estima.te) 

1982 (request) 

Percentage engineering education " * 

In 1980, 39.5 percent of the participants were in 'engineer ing 
fields, predomi^nantly in aeronautical and mechanical engineering. 

Name 

Summer Faculty' Feriowship Program 
Organizational locat,ion 

National Aeronautics and Space Administration 
Office for. External Relations 

University Affairs Office ^ 
Academic Af f a ir s Division 

Legislative mandate 

^ V _^ jr ' - 

National Aeronautics and Space Act^of 1958, 42 u;S.C. 2473. 
The Act, as interpreted by NASA, serves as b'Eoad enabling legisla- 
tion for" traini^ng and research agreements with universities. The 
Act -provides for ^ . - , 

'participation by the strientific community in planning 
."^ scientific measurem'ents and observations, . . [and. for] 
the widest practicable and appropr iateydisseminat ion of 
information. . ' " ^ ' . - 

■■ \ ■ ■■ ■ 

{The Act allows the agency] to. enter into and per-^ 
form such contracts, leases,, cooperative agreements, or 
other transactions as inay be necessary . *. . with any 
. . educational inst itu'tidns . 
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( in thousands ) 

385 
785 
1,200 
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Objective * ^ 

To further th'e professional knowledge of qualified engineer^- 
ing and science faculty members, to enrich research and teaching 
activities at the participants' institutions, and to contribute 
to' NASA* s^ research objectives. ' 

History \ ' f \ 

The program was initiated in 1964 with fellowships awarded to 
42 faculty members for aeronautics aad space research* In. 1966, 
an Engineering Systems Design Program was added. This program ^ . 
continued until 1980 when it was replaced with a Technology Feasi- 
bility Study program. ' ' * . ^ 



Descripl: 



ion 



NASA selects fellows for 10 w^ek research projects.. Programs 
are operated jointly by NASA research centers and universities. ■ , 
The American Society for Engineering Education supervises the pro- 
gram and provides coordination between various , institutions and 
NASA. Faculty fellows conduct research in collaboration with NASA 
personnel and other facij^lty. members . Special co.urses, seminars, 
workshops, and lectures areVf feared . A stipend of. $450 per ^eek 
*nd a travel allowance are provided to the participants.^ In 1980, 
NASA selected 211 .faculty members to participate in the Aeronautic^ 
and Space Research programs at seven NASA centers ^pd 20 faculty 
members for the Technology Feasibility Study program. 



Funding 

f isAi year ' ( in thousands ) 



197-8 Mctual) ' $ 851 

1979. (Actual) . , 1,030 



1979. factual; . , • 

1980 (acUual) , ' 1,580 \ 

1981 (estimate) 1,500 \ s 
19^2 (request) ' • 1,^500 



Percentage engineering e^ucati&p . • • 

From 1976 |:o" 1980, 41.2^percent of program participants were 
in engineering fields, including civil, chemical, electrical, in- 
dustrial, mechanical, and environmental engineering ^ , , ' ^ 

NATIONAL SCI'ENCE FOUNDATION J ^ - " ' • 

■ . ' 

Development in Science Educatic^^ (DISE) • ' ' • S 
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« Science and Engineering Education' Directorate 

icienca Eilucation Development' and Research- Division ^ 

,o.. National Science Foundation Act of 1950, as anertrjed, 42 U.S.C, 
1862 . ' t V . - 

fhe legislation states that "The Foun-lation is authorized and 
lyectel to initiate and support . . . science educa^tion programs ■ 
at-all levels. i ■ ♦ 

* • ^91g-9tives • • ^ . ■ ^ 

i • , To develop and evaluate course naterials and curricula,' de- * 
livery .aodes , a n^ ^technologies that can inprove science instruc- 
tion, at all levels. ^ • 

. ■ 

History '• - • ' " • 

,^ .. '^^^ supported science education curriculioin deve lbniir:^nt 

« •//;• since the mid-19^0s.. Prior to' 1965, all Foundation activity in 

.'this. area was conducted'by one sectiop of the Division of Scien- 
"/■ tific Personnel and Education. Froni" 1965 to 1975, s'everal paral- 

lel divisions existed, each of which funded various t'ypes of pro- 
, jects at a particular educational level (i.e., precoUege, higher 

educa-tion) . ' The Science Education Development and Researcli ~ 
(SEDR) Divi-sion was f orf^ed in 1975 recentralizing- acti^;ity for all 
education levels i?^ne division. This, reorganization was carried 
out 'in rfespc^S'e. to congressi,onal criticism of NSF involvement in 
precollege curriculum development. 1/ By 1979*, all organizational 
distinction according to educational level was'Mropped.' -since that 
time, funding has beerj provided on pareiy functional lines in two ' 
program elements: Research *ifi Sciefice Education (i^ISE) and Devel- 
.oprrtent in Science Education (DISE).' (^1^ has had' very few pro- 
jects with direct impact oa'.the engineering field so it will not 
^, .be further 'discussed. ) • - ' 

Description ' - " / ' 



;The DISE program competitively awards grants t6 institutions 
of higher. education and other nonprofit organizations to originate, 
develop, and experiment with significantly new ideas that have po- 
■-..teritial for substantially improving scienoe and- engineering educa- 
tion at any level. Preference is sWn for proposals that are - 



1/A desdription of the reorganization a^d the ''reasons behind jj^ 
can be found in: Paidy^testeir G. , "Science Educationist rch 
and NSFf A Hesitant Alliance" in The Journal of ColTege Sci- 
, ence Teaching , March 1977 ,. pp.. .244-247 . ~ . 
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i'ikely, to be of benefit to many -people, tihat ar.e cost-effective, 
and that make provision for dissemination of results* 

,Each year, are^s of emphasis are selected ^to ^ focus resources* 
In 1980 and MSi , five such -a^reas were identified: Science for 
th'e Early Adolescent; Improving Access to Careers in Science for 
Women, Minorities, and the Physically Han<3i.cagped ; Science Liter-' 
acy,' and Science, TecHi^ology and Society; Technology .for Science 
Education; and New Knowledge and New' Skills — Education for, Produc- 
tivity- Included in the last ^rea was a $306 , 000 grant to support 
formation of a national consortium of uniVesrsi ties and industries " 
dedicated to modernizing .the engineering and appl,ied "science cur-, 
ricula for the 1980s. * In 1980, 52 awards were -raade in all at^ an ^ 
average of $156,000 each, ^ ' • ■ 

Funding. - ^ • 

. fiscal year ( in thousands ) 

L978 (actual) $6,010 " * 

1979 (actual) 8,185' 

1980 (actual ) 8, 105 . • ' - 

1981 (estimated) 4,1.00 ' , . , , .■ - • o 

1982 (r»equest) 0 " > ' ■' ^^r- 

Percentage engineer'ing education * 

Accordinrg to program officials, seven of ty\e 1980 ^ D-ISE 'grants 
wqre.in engineering -education, involving approximately 13,6 percent 
of total fljnds. ' . . / 

Name 

Comprehensive Assistance to Undergraduate Science* 
Education (CAUSE) ; 

"Organizational location 7 

Rational Science Foundation . • 

: Science* and EngTiieering Education Directorate 

^^'^r^ Scie^nce Education Resources 'Improvement Division 

Legislative rpandate , * ^ 

\ 

'The, Nat/ionaT Science Foundatiq;i Authorization Act of 1976, 
Section 2(dL 89 Stat, 429 ♦ , ^e Act ^states that NSF ''i?* authbr- 
ized aVid di/tected to conduct" a CAUSE program with "the purpose 
of strengthening the science education capabilities of predomi- 
nately undergraduate educational institutions, . . ^ ' 

Objective \ . . « ' 

To strengthen and improve .the quality of undergraduate sci- 
ence and engineering instruction in 2~year and 4-year colleges 
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and universities and to enhance institutional capability for self- 
assessment and' updating of science and engineering programs.* 



''An earlier , program of support to undergraduate science educa-^-^ 
tion, the\Coll^ge S9ience Improvement Proglr.am (COSIP), was initi- 
ated in 1967 and terxninated in 1973. CAUSE was initiated by the 
House Committee oa Science and Technology after public hearing.^, 
in which the need xor support for t;he improvement of undergraduate 
science education ,wats stressed". ^In 1976, the program's ^first yeart, 
59 »gfants vere awarded at a funding level of $I0.1 million. 

description ' ^ ' . 

. NSF' awards grants by competition to . institutions of higher 
education that hrave^ f 03:19a 1- programs in science and that award' . ! 

, ei£her^the\associate or baccala^ureatQ *d^re,e . "Pro jects , tcp imprpve 
^ instruction f'q.r- .sciencfe majors, science t^^ching majors! .rtonmajor 
stud^ntfe , ^ or • stu<^ents preparing fior te^nolbgictai caree,rs are all ' 
elj^^iblel. ';*l^ns,t.i\tution^ must ^submit an ^s^essiftent; ,cjf wh^.t ,is cieeded; 

' ' aji5 . f6rmul4ti^o1i*''of Specific* a\ctiviti:^s tcS^Tneet thos*e needs. ^ The 
rfesvlting cbmppejiefosive. plans' typically imclud-eii'r^f inement of ^ > 
'ip'u^rse -matex'ialse pur'^chase^ of specialized equipment/ development " \l 
'of st-a^ff*,' and rerSovation^ of teaching facil ities . CAUSAE awards Vary^ 

, greatly 'in ^Ize; the aV*er*age Tor the 66 made in*ol980 was $197,200. : 
The ^-maximum -award size i^ $250,000, and NSF will-sopply no'more 
than two- thirds of the'^cost of any p'roje'ct. . Program** of jficials 

" stated tha-i approximately* ^0 percent of the program fuhds* directed 
to «en^ipeerdi:ig educatioYi are expende*^ for curriculum development, ' 
25 to 30- percent ■ for instructional equipment, and 5 percent for. " 
facultiy development .\" ' - •1> ' • ? 

Fundi . ' ^ ^ . ^ ' • ; . ^ 

-r fiscal year ( in thousands ) ' * • , » ' 

1978 (actual) ' • ^ • / , , $13,468 ' ' ' 

. 1^79 (actual) • , " ' 13,519" " 

1980, (ac^uei^ • . 13,29*1 ' . ' , 

^ ^ ' ^1981.^^ (estimate) * ' ' 7>904 \ 
''lp82* ( request ) " " -"^ 0 

Pe rcentag.e. ,ertgineering education • . _ j . 

. * \ 

In 1980, 16*i percent of program funds were expended in engi- 
neering^ according to program officials. Six projects wete^tar- 1 
geted exclus'ively to engineering , *along with portions of nine j 
, others . * . ^ * ^ ^ 1 . 

Name ' • . . » , , . 

Instrug-tional 'Scienti f ic Equipment Program ( ISEP ) 
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Or^ganizat.'ional locati(3n f - 

National Science Foundation* 
/ Science and Engineering Education Directorate - 
Science Education Resources Improvement Division" 

Legislative, mandate ' ^ 

-National Science Foundation Act of 1950, as amended, 42 U,S,C, 
1862, The legislation states: "The Founcjation i s ' authorize*d and 
"directed to i^nitiate ^nd support • science education prcfgrams 

at all levels,' ' ^ •/ " 



Objective 



To as3i^t undergraduate institutions to keep pace with' thanges 
irr teaching requirements impQs^d by deyelopfti^nt s in science' and en- 
gineering research, specifically: » * - / * . * ' ^ 

' ' • ' • ' ' ^ ' ' 

— to encourage arid support the introduction of modern 

ei^uipment to improve^ fecienc^ and-^^ engineering labora-' 
*tory instruction, and ♦ ' < " ^ 

— to encourage and suppdrt incorporation of current- 
^ educational technology into Undergraduate science . 
and -engineering instruction- 
History - . * 

The ISEP program was . initiated in 1962 under the title "Under- 
graduate Instructional Scientific Eqiiipment -program" (UISEj/, It* 
was begun by. NSF as part of the increase in Federal educational 
assistance that took pl^ce after Sputnik, The program reached its 
highest funding level in 1964 when 1,163 grants were made for 
$8,942,000, Over the past decade, budget requests tox ISEP have 
declined, with propos'^is for zero •Unding or rescission occurring 
frequently. The Congress however , has provided fundihg in* every 
year except 1971, 1./ • ' ' ' 

Description * . » 

The Foundation competitively awards .grants^ to 2- and ^4-year' 
colleges for the purchase of up-to-da.te instructional equipment. 
Grants are intende,d tcT provide assistance in improving instruction 
in a specific subject. They are^not intended to alleviate an in- 
'stitutibn's general need for equipment, Glrants are limited t€) a , 
maximum of $20,0,00 and require matching funds from the institution. 
In 1980, 215 awards were made, ' ^ 



l/The history of ISEP is described in Pino, Xewis N, "Develop- / 
mental Funding for Higher Education: "a Ca*se Study," Grants 
Magazine , vol, 3, no* 4, "Dec, 1980, (Plenum Publishing Co , ) ^ , 
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Funding 



fiscal ■ year . 

1978 "(actual^ 

1979 (actual) 
198.0 (actual) 

'1981 (estimate) 
1982 (request ) 



( in thousands' ) ' 

$3/740, 
3,448 ^ , 

> 2,771 , 

3,200, 
0 



Percentage engineering education ' . , « • 

In 1980, 39 grants were awarded in engineering ,^ involving 19,6 
percent of total fun(^s. ' . 

Comments - • ' . . - ' 

/ ^ . . . ' ' * ^ 

A "new $25^ milliofu-i'rjstructionai equipment program was proppsed 
for 1982 by the Carter Administration, It proposed the awarding of 
lar^e grants '( up' to $500,000) to* improve the quality of technically 
educated manpower by assisting in the acquisition .of costly, so- 
phisticated instructional equipment for undergraduate engineering 
and co"mputer science ' education . This program' wa$. eliminated from 
the 1982 budg^et request. . . ' 
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Name ' ' ^ i 

LocaJ. Course Improvemeat (LOCI) 
Organizational location \ • /, ' . 

National Scienc,e Foundation 

Science and Engineering Education Directorate ' , 
Science Education Resources Improvement Division • 

Legislative mandate ' • 

National Science Foundation Act of 1950, as amended, 42^U.S,C. 
1862. 'The legislation states that "The Foundation * i s authorized 
and directed to initiate and support . 1 . science education pro- 
grams' at all levels. ♦ . ." 

Objective 

• *To help individual college-level scienc^e and* engineering de- 
partments incorporate^ scientific and ^educational advances, specifi- 
cally: . ■ ' , ^ ► 

' — ^to pxovide institutions with the capacity for intro:( 
. ducing scientific or technological* developments into 
their courses and" for preparing ' improved appiroaches^^ ^. 
to the presentation of scientif ic^concepts , and ' 
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— to improve the pre-service. .training of prospective 

teachers of sc^ienc^ and Faathematics througli the jnodi- 
• f ication' of specific courses* , • 

^History - \ \ ^ " ! ^ j 

The Foundation established this' program in'J977, after oper- ♦ 
ating a s.mall' pJLlot progralm for 'a yfe^r under the '^Restructuring' 
UndjS'rgraduate Learning Expeari,Bnce " or ''RULIi;" program. * The 'initial 
f undingf-'-Level-'Was just^0v^..§2. .iQilllon , ' 

Description . ' 

LOCI competitively awards grants to uncJergradua te faculty 
mefnbers for short-term local projects to design, prepare, and im~. 
plement specific course materials or teaching strategies. All' 
types and levels of cqllege science students may be addressed, in- 
cj.uding education majors. Maximum grant size is $'30,000. Up to 
two-third's 'of the total cost of a project may be provided by MSF. 
lA 1980, 125s awards were made. ' Ten to twelve percent of program 
funds are expended for the purchase of instructional equipment. 

J 

Funding - ' , \ ^ * 

fiscaJL year (in' thousands ) 

\ - ' ~ — ^~ — ^ ^- . 

1978" (actual) $2, .52 2 . ■ - • ' 

1979 (actual) " ♦ . 2,955 y 

.1980 (aotual) . 2,908 ^"*^-^ 

1981 (estimate)' • '2,800 

M ' ■' ' 1982 (request) ' ' ' • 0 



r 

Perceptage engineei!\injg education 



Twenty- three proj^ects were devoted to engineering education, 
involving 18.9 percent of 1980 grant funds* 

Name ^ ^' ' . 

Graduate Fel lowship P'rogram 
Qrganizati^onal location * ' ; 

National Science Foundation 

Science and Engineeting Education Directorate 
Sdienti f ic Personnel Improvement Division 
- Graduate Programs • , * ' , ' 

Legis lative mandate • ' ' 

\ . ^ - ^ ' 

National. Science Foundation Act of 1950, as amended, 42 U.S.C 
1862. , ^ ' , . . ' 
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' / The, legislation ^statTes: "The Voundation/i s authorized and 
dij/ected'to awa*ifd T.. schol-arships and graduate fellowships ' in"" 
tThe mathematical , xrhysical*/* medical, biological, fen^ineerip'g,, so-. 
ci>ai, and btVier sciences . . % " • ♦ • b - 

Qb jectUVe^ . . ' * - ^ . * v ■ 

To provide s*upport for a limited number. of the Nation's most , 
abla students t^^ study ' science !and engiheer ing ^in orde-r -to provide 
a cadre of l^ighiy trained* scientists for the future. 

The' Foundation jDegan fundi^ng • graduate fell.owships in 1952.- > 
The number awarded each year ha]s changed dramatically ^duri^ng the 
.program's history.^ In •i:he late^l^SQs/ it was. increased from 300 
to 1,000 new starts per Vear in response to Sputnik. This level 
of*effort was maintained until the^ early- J.970s when the program 
w^ cut by 50 "percent. ''Over the past several years, new* starts 
have declined from '550 to 450 ^r year. ' ^ 

Description ' . ' ^ ' 
' — ^' ^ ^ ^ . ■ \^ • * 

' The Foundation makes awards directly to sttidents on the basis 
of merit. The awa^r ^ are renewable for up to 3 years • In 1980, 
1,515 students 'participated tn ^he program, of which 4^0 were new 
starts. Students received stipends of $4,^320, with a.n associated 
$3,400 institutional allowance. The former amount increased to 
$4,800 in 1980. Seventy to seventy-five per'cent of program award- 
ees obtain their doctorates. • ' ' 

" Funding . - • . ^ 

fiscal year ( In thousands ) 

1978 (actual) •. '•■ • .$11,046 • - 

1979 (actual) 11,406 

1980 (actual ) * 10, 905 ' 
- 1981 (estimate) 11,400 

i982t|^request ) 8,800 ' . . 

The 1982 budget provides sufficient funds to continue fellow- 
ships awardeci through 1981 )Dut does not allow for any new starts. 

Percentage engineering education 

/ , . ! 

'Sixty-six of the fellowships offered in, 1980, or 14.3 percent 
of the total, were in engineering. , • ' - - 

; Cominer1ts , ^ * . . " . 

* The 1982 budget^ prepared by the Carter^ Administration proposed 

a new $3 million .program of Engineering and Compufter Science Gradu- 
ate Traineeships . This proposal^ vjas deleted from the ^982 Reagan 
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Administration budget. St.udent .stipends are slated to increase- 
to $6,900 in 198^, with institutional /allowances risiVg'to $4,000. 

' Name . . \ - ' * ' . • ^ 

Sciente Faculty Programs' ^ ^ ' ' » " . 

Organizational location * - " ' . 

■ . . National Science' Foundation 

Science and Engineering Education Directorate 

Scientific Personnel Improvement Div^ision 

Faculty Oriented Programs «» - . ' 

Legislative mandate 

National Sciinc^ Foundation Act of 1950, as' amended, 42 U.S.C 
1*862. The legj.slation' states : "The Foundation is , authorized and' 
directed to initiate and support . . .* science education programs 
at all levels. 

Objective « • * ] 

To increase the sub jer:t matter competency, .of science teachers 
in^ order to provide high quality, up-to-date . instrucition in'' the 
sciences *for\ all students. 

History ». * ' • 

< 

NS.F has spojnsored science faculty development since the early 
1950s • ' The nature and extenrt 'Of .programming in this area have 
varied considerably 6ver the past 30 years. Three main program 
types have been sponsored: ' 

— short courses and institutes ; ^ The initial NSP effort, was"' 
the summer institute program, which ran from 1953 to 1973. 

^TyOj programs of this type have been in operation recently: 
Cha^utauqua Shart Courses and College Facult^^ Conferences. * 
, The former was initiated in 1970 and the latter in 1980. 

• — faculty research par.ticipatiortr ; ,.NSF first funded this 
type of activity as Research Participation for College 
, Teachers from 1^59* to 1970. The Industrial Research Par- 
ti'cipation' program w^s initiated in 1979 and was rein- 
stated in 1^81 after ^ ^-y^at Suspension. * - 

— faculty f ellov^ships ; NSF has funded fellowships for 
science faculty anrtualty since 1957, with the exception 
of 1972 and 1973. This program is currently called Sci- 
ence Faculty Prof essional .Development . 

The College Facul1|^ Conferences program was suspended and the 
scope of the Chautauqua Short Courses pi^gram was reduced in 1981 
due to budgetary constraints. (See "Comments.") 
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Description" ■ • ■ * 

During 1980, and 1981, the Science Faculty Program has had 
■four elements: ' • . . ' 

— Chautauqua &>iort Courses ; Through this program *new knowl- 
edge, cOnce^ts^, and techniques are communicated to faculty 
in ways that are e^xpected^-to be immediately beneficial to 
their teaching • The American Association for the Advance- 
ment of ' Science (AAAS) develops the program of courses 
and jointly administers national aspects pf the prog-ram 
with the Support Field Center, which is located at the 
University of Georgia. NSF awa^s 3-year grants on a com- 
petitive basts to institutions of higher education to act 
as field centers where courses will be held.' (Currently 
12 centers, ej^dst. ) Faculty* members apply to tfl^e centers 
and are comp^^titively selected for , participation . Par- 
ticipants are provided with accommodations, but they or 
their institutions must pay all other costs. Couirses 
cmeet for a total of 4 'days — 2 in the fall and ^ • in the 
spring. * Between these sessions, participants work on 
course-related 'pro jeets . . One hundred and twenty-one 
session^s were held in 1980. 
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*> 'I 
— College Faculty Conferences ; , This program is designed 
to bring new. kn'owled^e into the undergraduate curricu- 
lum. .Grants are awarded on a compet;Ltiye basis to any 
organiziation that shows itself capable of carrying out 
a* successful program* In turn, the grantee competi- c 
tively selects undergraduate faculty part icipan£s^. NSF 
• 'supplies 80 percent' of participant ' costs with the expec- 
tatiqn that the balance will be supplied by participants 
or •their institutions. Activity consists of 2 to 5 ' 
vfeeks of intensive study on recent scientific advances 
or, newly emerging subject .fields with*^ incorporation 
into undergraduate curricula in mind. Nine' conferences- 
were, sponsored in 1980 .» • * 

-- Industrial Research Participation ; This program is de- 
sigried to offer ne<^ perspectives on industrial research 
activity to faculty members-, thereby improving their 
students* ability to m'e^t employment requirements . 
Grants are awarded by competition to industrial, gov- 
/ernmental, or nonprofit resear^^ facilities. Successful 
awardees then select faculty paif ticipants . The Founda- 
tion supplies ^ participant -support allowance of $500 
per particifjant per week for up ,to 10 weeks of summer^ 
research activity at the grantee's research facilities.* 
Eighteen grants wer^ awarded in 1979. ^ 

-- Science Faculty Professional Development : Undergraduate 
faculty « members compete for- awards directly from NSF. 
Grants consist of a salary-matching stipend and an 
activities support allowance of $150 per month to the 
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^ ' ' •■ ^ . • 

institution at which the Fellow does research. Awards 
-are given for work that will benefit the • applicants- in 
their development as science teachers. Tenuire'ds from 
• 3 to 12 months^at a^ .institution of the applicant's . 
choice.,^- -Seventy ' fellowships were awarded in 198Q. 



Funding 



.1 



. fiscal year ( irr thousands ) . 

^ 1?J8 (.actual) . $3>386 . , . i 

1979 (actual)-/ •3,034 

• 1980 (actual) ^ \ ' 3,212 . 

- 1981 (estimate) * * 3,000 

1982 (^quest) * • Q - ' . 

Percentage engi^neering education • " ' * ' 

Approximately^ 6- 7 percent of total program" funding was'^devoted 
to erigineering education in 1980/'^ Percentage engineering education 
.for tJKe four^element's individually is a^ f o*^ows : . ' ^ 

/ >-- Chautauqua Short Courses ; In 1980, 4 out cff 121 sessions 
w^re ifi • enginee^ring (3,3 percent). 

— Allege FacufEy ^Conf erences : • In. 1980, one out of, nine 

awards was in engineering, involvin^ul 1*. 7. percent of . 
funds, according to program officials,' 

^ — Industrial Research Participation ; In 1979, 18-grants 

were awarded, Mos,t'6'f these we're multi-disciplinary and 
, 14 included engineering. Engineering educa^igh absorbed 
34.4 percent of total funds. ' 

, ^ — Science, Fatculty PfofS&sion^l Development; In 1^80*, ,6 . ' 
out of 70 fellows were in engineering. Eight percent of 
funding was expended" on engineering education,*'* according , 
tc^program of/ficials, \ ♦ 

Comments 

'..'/'•; 

In the past 2 years, there has been some disagreement between' 
NSF and the Congress as to relative priorities within Science Fac- 
ulty Programs, The 19«0 budget submission proposed redirection of 
resoui'ces within the overall program, elimin-ating Science Faculty 
Professional Development in favor of Industrial Research, Participa- 
tion and^College Faculty Corif erences . defendu^^ this' shift by 
pointing out' that, u^nder the new s.ystem^^^^O teachers would be 
served, 'as opposed (to 130 under .the old system, NSF argued that 
cost-ef f ectiveness would be increased and that the time-lag between 
assimilation of new knowledge by teachers and^it-s di,ssemination in 
the classroom would be [decreased , The Congress rejected NSF's pro- 
posed apprcfach. The conference repo^rt issued by the authorization 
committees* directed- the Foundation to use only 20 percent of its 
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^fiinds for a pilot prograjn of College Faculty Conferences, yhile 
devoting the remainder liOxScience. Faculty Professional Development^ 
which couid include- the '^opt^on'-tjf placement with ij}du§try» Indus- 
trial Resea^rch Participation was suspended for 1980 as a result of 
these requirements, .'The report also directed NSF to undertaT^e a 
study of tljese programs for presentat ion *wi€h." the fiscal 'year 1981 ^ 
funding request. ^ » ' ' , J 

The report tliat^ NSF issuerd gave < further-, detailed su^ort to . 
its 1980 po.sitidn. The author ization commiTttees reina.ined Cincon-^ 
vincefl, however. The fiscal^year d981 Authorization , Act ^fipulated 
that no' less than $2.4 million be available for fellowships. A 
*final appropriatipn of ^ only $3 million for all Vacuity programs 
forced suspension of 7Coi,lege Faculty Conf erenceaj^ for 1981 and re- 
duction in Chautauqtia Short Courses, ^hich had. uhtil ' this time re- 
mained unaffected. jThe ffouse Cojnmitt^^ an Science and Ti^chnology 
/siLmmarized opposition to the NSF plan as follows: ^ 

'\ iThe Sciencb F^cul ty\Pellowshi>s program] is one of the . 

, programs m6st\|highly valued by under'gca^uate sci-eoce 

faculty as one 6f the few sources of 'funding ^for time ^ 
spent ^ away fpom the horjj^ campus to improve the teaching 
effectiveness o'f th? '-award recipient . ^ The'NSP^ 

^ argument that this cBange will make the same 'amount of 
y money a^^ailable to >far mo^e awardees fails ,to take ihto , 
account the ver y^substantial' Teductioa in the benefits- , 
avail atlle to ea£h awardi^e. ^. 

Name ^ * . , s . e ' * 

' — — , . 

^undergraduate Research Participation (URP) 
Orl^anizational location * ' . , 
Ndtion^l 'Science Foundation 

Science aTid "^Eng ineer ihg Education ^Directorate 
: .Scientific Personnel Improv^em^nt Divi^sidn 

Student Oriented Programs - - . 

Legyislatiye- mandat^ ^-- ^ - ' . ' . , ^ 

Na^tional Science Foundation 'Act of- 1950 , as amended, 42 U.S.C 

^1862.' The legislation states: "The Fecundation is .authorized and 

directed to initiate and suppor.t . . . science education programs 
at all levels. • . " " ' , • 

Obj ective 

TO help assure the continued scientific strength of the Na- 
tion, specifically.: ' ^ . ^ 

• -—to train a modest nuitvber of the most talented students 
in the sciences, 
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-r-to offer talented students science learning Qpportuni-^ 
ties beyond those normally available, and 

\ , — make available to students firstTiahd. e"xperi^nce in ^ 
^ * the ^r'esearch process < % * ' • 

History " • . » * \ • - . . . 

^Jrhis^ program wa^ initiat'ec^ in 1958 to^ endpurage un^dergradu- 
ate students to pursue ^ scientrfdc* career^ by pifoviding them' with 

' research experience,.^ The program Veached its peak^level In the 
inid-1960s when* 'nearly $7 millioh pe^,| year vr as ''awarded . The Stu-* 
dent-'Originated S^tudies ( SpS-) grogra^n^ which allowed small groups 
of students t>o^-propbse and conduct their 'owr^ research projects, 
was operated as an independent program from' 1971 to ^980 , but was 

' integrated into' the URP program if 19^1. NSF requested termina- 
ftion -of the pr^^ram for r9'i9/ wit?h funds to> bTe tr^rhsfe^r red for 
the most part into, the Comprehensive Assistance to Und(?rgraduate 
Science ^Education ' { CAUSE) anS^Miiior rt^«* Inst i tut ions .Science Im- 
.provement (MISIP) programs'. This chian^e was r^que§ted in lorder 
to bring' :^unding into Ijn^ wit-h reordered priorities. NSF argued 

I that the improved supply '6f scislntists made' motivat^owaL p.fograms 
of th^s type a low priority ^nd prpposed that m6re emphasis be 
given optograms .like. -CAUSE and' MISIP, w^icK address t?he quality of 
sci'ence education ^^avail-able to'ail college students.'' -The Con- 

. gress disagreed with this proposafl and. as'sertecj its continuing in- 
terest in early research^ tra^i^ng for ^ighly talented • fut^^re sci^ 
entists. NSF was ,maDdated to ^ontinu^ , the 1|5rogram^ . 
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NSF awards grants on a ceoipetit^e bas*is^ to urjdergraduatQ 
faculty members^ or active reseac^ scientists fr^m nonprofit re^ 
gearc^h institutions or* field st^^^sq[js . Three types^of projects 
are supported. Tlf^ ihost common involves students working with' 
facul»ty'nrf?mjbe'rs ,at the grantee institution. The second^type of * 

roject — Indjtistraal URP — -Involves' ^tudents working ^with scientists 
ih industrial i^e'ttingsV In 'bot-H ^typ^s pf 'projects , "ihe principal , 
irt^^stigator ^s^lects \he sfetud'ent participants^.; -The third ♦type is 
Stua^ent Initiated Research*, which repl-acers the SOS j)rogram . ^ fSee 
''HisiorV" above.). In this optipn, teams of two or "three unde^r-/ 
graduates propose research to be conducted in >^611abpration wi'th 
a faculty memb^r^" -Research is conducted ^ring the supffier with 
a student? stiperf^^ of $1 ,200 for 10\to 12 weeks paTt jicipation . % 
In 19^0, 184 gr^ants were m^de irt all. ' ^ ' * J 



Funding 



fiscal year 



(in thousands)s 



1978- (actual) 
1979 (actual) 
r980 (actual) ' 
r981 (estimate) 
1982 (request) 



$2,895 
2,936 
2,832 
3,000 
0 
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Pejarc e ntaqe engineering e<^catiQn 

In L?80, URP and SOS were separate programs. In SOS , ^ 5 of 58 
projects Vere in engineering, involving 8 percent of funds. In 
URP', 15 of 126 projects were wholly or partially in engineering,* 
involving- 10.4 percent of <funds. Approximately 9.5 percent of 
total program funding was devoted to engineering education in 1980 



APPENDIJC II - • APPENDIX II 



STUDENT FINANCIAL ASS ISTANCE PROQ^>^g\ >£r 

» ■ ^ 

'•The Federal Government annually provides billions of dollars 
to ^)'os t-second^ry students to aid 'in financing their educations, 
federal expenditures on aid to students have grown fro'm $250 mil- 
lion in 1965, whfen t^he Higher Education Act conso^dated existing 
loan and work-study programs and initiated the- fJLrst need-based 
grant program, to a leve'iKQf approximately. $5 ♦ 2 billion in. 1980. 

The Fedetal Government has two .goals in providing *such funds 
to promote Cequ it y by lowering the financial barriers that prevent, 
indiyiduals from obtaining post-secondary educatipn and to provide 
a measure of choice in selecting a post-secondary institution. 

Six programs are involved: Pell Grants (formerly Basic Edu- 
cational Opportunity Grants (BEOG)), Supplementary Educational 
Opportunity Grants (SEOG),, State Student Incentive Grants SSIG ) , 
, College Work-Study (CWS), National Direct Student Loans (NDSL), 
and Guaranteed Student Loans (GSL). Short descriptions of these 
programs follow. Changes instituted by the Education Amendments 
of 1^80 _l/ 'and by ^>he Post-Secondly Student Assistance Amendments 
of 1981 are throughout the discussion. 

PELL ckANTS (FORMALLY BASIC EDUCATIONAL ^ 
OPPORTUNITY GRANTS (BECG T) 

\ The Pell Grants program is the foundation of Federal finan- 
cial ^id for undergraduate students who. demonstrate financial 
need. ^ St-udents apply directly to tlie* GQvexnment for grants that 

, may be used at any eligibl*e ins tituij.ion (of which. there are more 
than 7,000). Grants are limited to^ one-half the* cost of education 
in 1980, the maximum award was $1,750 per year. It was decreased 
to $1; 670 for 1981 • Grants are awarded "on an entitlement basis; 

^students ^re assigned an eligibility index after family financial 
respurces are analyzed. This eligibility index is then compared 
to the cost of attending a particular institution to determine, 
the grant amount. In 1980/ approximately 2.6 millidii? students 
received assistance ^in this program. Budget authority was . 
$2, 346, 000', 000. ^ ^ ' 

SUPPLEMENTAL EpUCATIONAL 

OPPORTUNITY «RANTa> (SEOG) \ . \ 

Supple^mental Grants act as supplemehtal awards to Pell Qrants 
Funds aire distributed among the States by a formula based on the 
relative number of undergraduates in each State-. The-se funds are 
then distributed among applicant/lns titutions based on amounts j3^e 
viously received and* the financial needs of' the student body, y^tu 
d^nts apply to the institution for awards, which are distributed 



1/Public Law 96-374, 94 Stat. 1367, 20 U.S.C. lOOljiote. 
2/Public Law 97-35, 95 Stat.. 450, 20 U.S.C. 1001 note . ^ 
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according tq^vf inancial need. Maximum award size in 1980^ was §1,500 
per year, ^e Education Ametidments of 1980 raised this limit to 
$2,000 for fySl. In 1980, approximately 586,000 students received 
assistance in this program. Budget authority was $370,, 000, 000 

STATE- STUDENT INCENTIVE' GRANTS (SSIG )^ , ^ . 

This program, is designed to foster the State-Federal partner- 
ship in assisting ^financially needy students. Funds are distrib- 
uted among the States in .accordance with the relative numbers of 
post-secaqdary students in attendance -in each. .State ^d previous 
expenditure levels/ States must match Federal f yinds by IQO per- 
cent:* In most cases, students apply directly * to "f>he State for^ 
awards, which may then b^ used at participating*^ institutions . 
Awards are det^ermined on the basis of need. The maximum yearly 
award was $1,500 in 1980. The Education Amendments of 1980. "in- 
creased 'this amount to $2,000 for 1981 and expanded eligibility to 
include graduate stiidents. Approximately 307,000 student's bene- 
fited from this program in 1980. Budget authority was $76,750,000. 
Because this program requires 100 percent State matching funds, the 
amount actually received by students was $153,500,000. 

COLLEGE 'work-study (CWS ) . ^ 

The purpose of the CWS program is to promote the part-time 
employment of students who are in need of ^^earnings to pursue post- ' 
seconda^-y educcition. Funds are allocated among, the States on a 
formula basis*. The level of funding thaV each school receives de-^ 
.pends upon past expenditure arid student need. Students apply di- 
rectly to the institution for participation in the program. Each . 
institut;ipn specifies which .application fonrm must be used and ae- 
termine^^the amount of the CWS- award*. Federal grants pay up to 80 
percent of a student's wages, with the remaining 20 percent paid 
by' the employer. No Ivimits are placed on the-'amount of"^s3istcince 
a studen^: may receive." In 1980, approximately 976,000 students, 
nearly ^g^ercent of them at the undergraduate level, participated 
in this ^^§2p^m. Budget authority was $550,000,^)00. The amount 
received jby students. was about $606,836,000 due^^to the addition 
of matching""^&ds/. 

NATIONAL DIRECT STUDENT LOANS (NDSL ) 

The NDSL program was instituted to assist in es"tat>lishing 
and maintaining revolving loan funds at institutions of higher, 
education so that financially needy studei/t^may be provided 'with, 
low-interest loans. Generally, the inst/tutional capital cA^ntri- 
bution equals one-ninth "of v the Federal czontribution . Funds are 
allocated among States on" the basis of /the relative number of 
higher-education students' in each Stabe. All6ca«Lons to institu- 
tions within a* State are made on the ;oa^is of approved applica- 
tions. 

Students apply directly t6 the educational institution for ^ 
participation in this program. Awards are determined on the basis' 

« 100. , . * • " 

J. -i- ^ 
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of need. In 1980, the maximum aggregate amount that a graduate 

student could borrow was $10,000. In the case of a 'student who . 
had completed two academic years of a program leading to a bache- 
lor's degree, the indebtedness limit was $5,000. For a student 
who J>ad. completed less than 2 years, t:he limit was $2,500. For 
'1981, the Education Amendments of 1980 changed these ceilings to 

*,$12,000, $6,000, and,$3,000, respectively. The interest rate was 
.3 percent , in 1980 and 4 percent in 1981. It will be 5 percent in 

'1982. Cancellation of loans is possible -for thcpse obtaining em- 
ployment in certain teaching or military po'sitions or in the Htead 
Start program. 

In 1980, at^proximately 861 , 000 students^ nearly 99 percent 
of them undergraduates, received assistance through this program.^ ^ 
Budget authority was $286,000,000. Loan volume was approximately' 
$710,817,000. 9 , ^ 

GUARANTEED STUDEt^T LOANS .(dSL) 

' * ^ 

* The GSL program make^"' low-interest , long-term loans avail- 
able for undergraduate -and graduate education. The leans are 
made by over 17,000 participating^ banks '^nd other lenders to assist 
students at over 8, 000 ^participating institutions. Participating 
lenders use private capital when making loans under this program. 
Federal funds are used to insure aM reinsure student and parent 
loans and^to provide non-need-r'elated interest subsidies and "spe- 
cial allowance " payments. In almost all Stat'es, the program is 
administered through s£ate and private nonprofit guarantee agencies 
that serve as intermediate loan insurers, default collectors, and 
providers of various .services to lenders. In the remaining States, 
and in certain special circumstances/ loans are directly insured by 
the Department of Education. ) ^ ^ 

* ^ '* ' - • % • 

The Government pays the interest obligati9n on student loans 
(but not on "auxilliary" ^loans) for borrowers while they are in 
school and during the grace and deferment periods. A special in-^ 
terest allowance, derived from average 91 day Treasury bill yields, 
is paid to, lenders on their outstanding loan volume. The Government 
is liable for default costs. Noninteres^ ^bearing advances are made 
, to guarantee agencies to support their insurance of loans. Gen- 
erally, loans are 100 percent reinsured by the Federal 'Government. 
The Government also pays administrative allowa^nces to participating 
schools and guarantee agencies based an annual^v?4ume . A^ 1981 sur- 
vey indicated that graduate students received up tb^20 percent of 
loans, involving up to ^"30 percent of volume. 

\ 

' In ,1980, the interest rate on all loans was seven percent, and 
limits on total indebtedness were $7,500 for undergraduates and 
$15,000 for grad-uates.- Budget autTiQrity was $1,^609,344,000. This 
Federal expenditure enabled 2.3 million students to receive approxi- 
mately $4.8 billion in^loans. 
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summarV ^ \ ^ ^ ' ' ' • , ^ 

* ' . ^ » 

dveraj.1,. the Federal Government's 1980 student financial 
assistanpe budget aathority was $5, 238, 094, 000* These funds 
generated about $?,1 billion in actual assistance to students with 
more thao haif 'of this total derived from the GSL program- ^ Statis- 
tics are not available, to indicate preciseTy what portion of this 
effort benefitted engineering students as a subset of the total stu 
dent population - ' However/ We can provide a reasoViable approxima- 
^tion. According to ED, there were about 12,115,000 post-secondary', 
fetudents in the country in 1980, -According to the Engineering ... 
ManpQw,er Commission, nearly 438,000 of these were engineering stii- 
dent^.'l/ Th'e percentage of . engineering students in the tptal* 
'student"population,/^'th^^ was approximately 3,6, Assuming Obat 
engineering students are^bdut as likely to receive assista^nae* as 
dfnecs,' we may estiimate thWt 3,6, percent of the bu(?get authoriza- 
tion, or about $18y , COO , OOOx, w^s devoted ^to engineering students. 
This expenditure ^q^herated aboi^t $327,000,000 in actual assistance. 

According to^EQ's 1982 budget submission, over .one-third of 
the Nation's students have received assistance from the programs 
described in this section- We can, therefore, conc-lude that at; ' 
least 14.6,000 (or one-third of all engineering students) were as-' 
''sisted by these programs in 1980. ^ - ^ 

' CHANGES ; 198^0-1982 

« 1 

Significant changes have taken place since 1980, particularly 
in the>^GSL program, that result in higher levels of student finan- 
cial assistance for 1982'. " . 

The Education Amendments of 1980 rais.ed GSL interest rates to 
9 f^rcent for new borrowers and increased total indebtedness limits 
to $12,500 for dependent undergraduates, $15,000 for independent 
undergraduate^, and $25,000 for .graduate students (effective Janu- 
ary 1, 1981)." Also, the parents of dependent undergraduates were 
made eligible^for up to $15,000 in auxiliary loans under the new 
Parent Loan for Undergraduate Students (PLUS) program. 

The Post-/secon^^ry Student Assistance ^Amendments of 1981 in- 
stituted sevet^l important changes. Effective October 1, 1981, 
students whose families have an adjusted gross income of over 
$30,000 are subject to an analysis of need and will qualify for 
GSL interest benefits only^.to the extent of .unmet need. , Also, a 
loajri origination fee of 5 percent of the loan volume must be paid 
on all student loans made after August 1981. ' The ceiling for in- 
dependent undergraduates was reduced to $12,500.. ' 



1/Engineering Manpower Commission of the American TAssogiation of 
Engineering Societies, Inc.; Engineering and Technology Enroll- 
mejits. Fall 1980; Part I; Eng4:neering .. New Xork, 1980." <,.p. 6. 
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The liberalization of GSL for 198L, coupled with impending / 
limitatioj^s for i982 and the increasing at^tractiveness oi the pro- 
gram* s low interest rates, caused loan volUme in 1981 to rise to 
about $7»8 billion. 

While student loan^ terms were made sdmewhat more str,ingenti for 
1982, another aspect of the program was made more liberal* The 
PLUS program was e5^t)anded to become "Auxiliary Loans to As»sist Stu«- 
dents," wherein graduate^ students and parents were made eli^ble 
^.for an additional $15,000 in' loans- Under this program, independ- ^ 
ent undergraduates may borrow up to a total combined indebtedness 
limit (auxiliary loans and student loans) of $12,500* Auxiliary^ 
loans will. be. made at a rate of 14, percent and no prigination fee 
will be charged • This will drop to 12 percent if 91-day Treasury 
bill rates fall below 14 percent for 12 months in succession.' 

Adcording to program officials, the slight decline in student 
lo^ns that can be expected as a result of more stringent limita- 
tions imposed for that portion of the program will be more than 
offset by new borrowing in the auxiliary loans program. Overall, 
GSL budget authority is 'expected to Vise by, 71 perc:ent from 1980 
to 1982, while loan volume increases to $9". 5 billion, which is 
about double the 1980 figureX 



- Most other student financial assistance progr^s are slated 
for level funding from 1980-1982, Two exceptions are Pell Grants, 
which will increase by abodt 15 percent, and NDSL, which will de- 
cline by about- 3^ percent, ^ , 

The 1982 funding .request for student financial assistance was 
$6,421,750,000, which'is a 23 percent increase over 1980, budget > 
authority, ^ This funding will make possible the .distribution of 
approximately $13 • 8^'billion in financial assistance, which is 52 
percent higher than the 1^80 level 
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appendix iii 

federal programs anp activities 

~c5mmon to more >than one agency _ 

This appendix presents information on three Federal cross- 
agency activities that provide support for engitieering education. 
They are \ • . 

— Federal research and development grant funding/ which pro- 
. vides student support and instructional equipment; 

— The Federal Cooperative Education Employment Program, 
which provides student support; and 

--The disposal of used Federal property, which provides 
^ instructional equipment . \ 

A. 

FEDERAL RESEARCH AND 

DEVELOPMENT FUNDING • - . 

Student support " • * 

Many engineering students receive support through Federal re- 
search and development (R&D) funding. We attempted to determine 
how many^ students were supported by the R&D activities of the Fed- 
eral agencies included in our scope. Generally, officials. in the 
agencies examined were unable to' provide informa-y.pn about^ t^ num 
ber\of students supported, bf'ficials told us ei^er that no data 
are collected regarding students supported or that data on student 
support are collected on grant applications, but are noX aggre- * 
gated. The National Science 'Foundation (NSF) does collect data re 
garding ,the ^number of students supported through its research pro- 
grams; however, student data are -aggregated by research programs 
and not by field of study. .NSF data do not di f f erentiat'e full- 
and part-time or masters- and\^doctoral-level students. 

One solirce of data on graduate student support through Fed- 
eral RScD grant funding is the annual Survey of Graduate Science 
Students conducted by the Science Resources Studies Division of 
the National Science -"llaundation . The survey collects data from 
the science and engineSW^Ifig departments of masters and doctorate 
(jegreV-granting institutions. Data are cj^llected on the number 
of full-time graduate students in engineering, including the type 
(e^.g. , , fellowship, traineeship, research assistantship) and source 
(Federal, non-Federal, sel f-Siipport ) of major support. Data do 
not differentiate between masters- and doctoral-level students. 
For th^ academic year 1980, NSF officials report that 6,901 engi- 
neering, graduate students received support through research as- 
sistantships funded by civilian Fed.eral sources. 1/ They provided 
the following breakdown: n . ' ■ 



1 /National Science Foundation, Acacjemic Science; Graduate ^nroll - 
ment and Support,, - Fall 1980 , NSF 81-330, Detailed Statistical 
Tables, Table' IV-A-2, p. 165. 
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/ ^ Source Number of Students 

National Institutes of Health . 334 

Other HEW ^ 54 

'National Science Foundation ^ 2,174 

Ottier federal sources * 4 , 339. 

^ Total • ' ^ 6,901 . ' ' 

' ' The annual survey does not ama.ss data regarding the amount 
of -funding received by these students. No data are available Re- 
garding the numb'^er of undergraduates supported by Federal R&D 
granjt funding or the amount of support received. 

A number of Federal agencies have programs that utilize R&L 
funding primarily and explicitly as an instrument to provide. sup- 
port for students. in particular fields. Several programs of this 
type that support engineering students were* included in our scope 
and are described in detail in appendix I. In 1980, about 300 
graduate engineering students were suppoi^ted in ^these programs. 1^/ 
Subtracting this figure from the overall number above leaves a 
total- of 6,600 students supportfed by other civilian R&D fund?. 

Instructional equipment 

There is considerable Federal funding for providing R&D equip- 
ment 'to institutions of higher education. A NSF report commented 
on mechanisms for Federar funding of R&D equipment: "funds for'* 
equipment are provided to academic researchers in* a variety af ways 
but one of the most important is that which isr provided either as 
part of a Federal research grant, or that granted spedifically for 
equipment purchase." 2_/ Because of the close link between research 
and training, es*pecially.at, the graduate Level, R&p" equipment at 
universities and colleges is often used for instructional purposes. 

NSF cpnducts an annual ^survey 3^/ of federally financed, capi- 
tal expenditures '4/ f or ^ scienti f ic and engineering facilities and 
equipment a,t universities and colleges. The survey includes 



1/This number includes 1979 data for the HHS National Research 
Service Awards progfam. - , 

4 

2/ Science Indicators 1978: Report of the National Science Board , 
National Science Foundation^ .March 1979, p* 61,^ 

3/National Science Foundation, Acadernic Science 1972--81: R&D Funds 
Scientist's and Engineers, Graduat^ Enrollment and Support , IJSF^82 
. 300, Detailed Statistical 'Tables, Table B-41, in press^ 

"4/NSF includes as'capital expenditures "(a) -fixed equipment sucti as 
~ built-in "equipment and furnishings'; (b) movafcl'fe scientific equip- 
meat- such as oscilloscopes, pulse-height analyzers; (c)^ movable 
furnishings such as desks; (d) architect • s ^fees , site work. 
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facilities and equipraent for research, development, and instruc- 
tion. Data are gathered by field of science. 

» * - 

According to agency officials, the latest available data for 
19,80 indicates that $151,628,000 was provided by the Federal Gov- 
ernment fo^ capital ^expenditures • t' TKe survey reports that a 
total of ?21,440,000 was spent for engineering. 

. • ' ^ » ' ' 

VdE FEDERAL COOPERATIV-E EDUCATION EMPLOYMENT PROGRAM 

" • . • . "* 

Since 1971, the Federal Government has formal ly» operated a co 
operative education employrnent program coordinated by the Office 
of Personriel Management in which many Federal agencies, except 
ED and NSF , participate. Students are employed in a variety of 
occupational groups at four educational levels: graduate, baccalau 
reate, associate, and high schooj.. Cooperative education serves 
as both a recruitment vehicle for Fe'd'eral agencies and "^s an educa 
tionally related work e^cperience for the student • participant. 

0PM provides overall leajiership and guidance for establishing 
cooperative education prqgrai.is to - Government departments or agen- 
cies that desire to enter into agi::eements with educational institu 
tiqns. The initiative for these pigreements is the responsibility 
of colleges aqd universities. 0PM". does not provide funding to par 
ticipating ins'titutions /- agencies 01;* student's. Student salaries 
are paid by t^heir Employing agencies. 

In 1980, the 10 agencies included in ou-l: scope -employed the 
following riuiaber of students, in the "Engineering and Architecture" 
category i ' ' ' • ' , 





Agency ^ , 


Graduate * 


Baccalaureate 


t 


US*DA 


* 0 


"■. 219 




DOC 


4 


' 146 




, £D ' ' 


0 . , 


0 ■ . 




DOE 


0 


53 




HHS 


0 


31 . , 




DOI.. ^ 


10 


.119. 




, DOT X 


■ . 0 


' K 136 




FPA. " : 


0 . 


132 - 




NASA' 


; ■■. =■ 0 


805 




NSF 




■ 'o. . 




•Total 
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extension' of utilities, and the building costs of' siervice f unc- 
tions such as integral cafeterias and bookstores of a facility; 
•(e) faci.lities cohstructed to house separate components such- as 
medical s:chools and teaching hospitals; and {'£) special separate 
f*acilities used to house ,scientif4,c' apparatus su^h as ^ccelera- 
tojrs, oceanog-jfaphic vess'e-1 s , "arid' cfe>mput%:r,s . " • * * 
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0PM of fici^l.f estimate ^<^^^*>)ie'::^J^.^il 95/percent of the "Engi*^ 
neering and Architectur^^^o-ecAi^Sa^ students^^ a-re in 

engineering fields. 



•One" other -Federal •prog^lja^^K'&'y'^l^so invQl ves. coc3perati\^e edu- 
cation is included/with the ^'^t^'^s ^ntained in appendix I. This 
is .the Cooperative' Education 'B:5i50gr^.j^ Education Department* 
Thre Department pro\f ides ' funds - bo^^^i^T^;^ institutions to 

develop administrative structuifesvf^ c^9P^ratiye ^duca.ti<s^n pro- 
grans. This program- is indeper\d^^n!^4^;^^e>emp^^^^^^ program ^ 
ope.rated t>y OPM. * ■ . •f'^- ? ' - * ' 



THE DISPOSAL OF USED FEDERAL PRQg>g^y ' - ^ 

: ; ' * 

The Federal Government annual??^ disposes pf used personal 
property j^/ With a total or iginal^acqui sition cost> 2/ in the bil- 
rions of dollars. Some of this property "is transfer'red to col-^ 
leges and universities, with engineering, as well as other disci- 
plines,' benefitting. Three mechanism^s are used for, disposing of 
most of the property made available to engineering departments. 
These are located at the General Services Administration (GSA), 
NSF, apd the Department of Eae^j^gy ;{ DOB ) . ^ /* ^^>^, 

G9A surplus property donation progra^ 

Fedefal property that is de^ared surplusV2/ rnay be set aside 
for donat&>n through State Agencies for Surplus Property (SASPs) 
to public agencies for designated public purposes or to nonprofit ^ 
educational and- public health organizations ar>d certain programs ' 
for older individuals. ^ ^ASP representatives screen Federal prop- ^ 
erty and request items that would be useful in their States.' GSA 
is responsible for fair and exjuitable distribution among States, . 
while SASPs are responsible for fair and equitable distribution 
within St^ates. ' . * 

SASPs pay for transportation expenses relating to the donated 
property. In turn, most SASPs collect a s^ervice charge from donees 
to recover these expenses. In 1980, SASPs j^istributed $243,633,000 
in used personal property to donees.--; Of this amount, $118,707,000 
was used for educational purposes. = KIo., f urjther breakdowns are avail 
able as to* field or level of educatiqn. ^ - 



l/PersOnal property mean$ property of any kind, except real prop- 
erty, records, and certain naval vessels.^ . ^ 

2yAli dollar amcSiiints in this* d i^cussion will 'be expressed in terms 
of ®3Siiginal acquisi^tiori values. 1^ ^ ' 

-3/Surplus property is property determined "'to be unneeded> by the 
'Entire Federal Government. ' ^ ' 

' • " US .■ 
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NSF ' s transfer of excels 
scientific equipment 

Any Federal^ agency may obtain excess 1/ personal property for 
the purp^jse of providing it to their grantees. Genervally, agencies 
washing 'jto do so must pay 25 percent of^the original' acquisition - 
cost to the U.S. Treasury. NSF , however, is exempted from this 
requirement with regard to scientific equipment 2/ that has a 
unit acquisition cost of $1,000 or more. GSA is also authorized 
to allow transfer (without reimbursement) of items that are* not 
classifiecJ as scientific equipment ^or which have an acquisition 
cos£ of less than $1,000, provided NSF certifies, that an item is 
"a component part of or is related to a piece of scientific equip- 
ment or is an ^qtrherwise difficult to acquire item needed for scl- 
ent if ic^esearch . ^V, grantees may obtain property up to a total ac- 
quisition ^pst equarl to the dollar value of the grant under which 
^hey are ^ling - a- requisition . Grantees must pay all transporta- 
tion costs; grant funds may be used for this purpose. 

According to program officials, 234 schools- received 
$24,317,000 in used scientific equipment in 1980.' Engineering 
departments or schools obtained $2,917,000 (12 percent) of the 
total. K., 



DOE used energy-related laboratory 
equipment grants program 



This program is 'conducted under the authority of the Atomic 
Energy Act of 1954 (Public Law 83-703) and subsequent^J^gislation . ' 
It also serves to advance DOE ■ s- responsibility ucfder "the Energy 
ReQrganization Act of 1974 (Publifc Law 93-438) to help ensure ah 
adequate suj^ly of energy research and development > manpower by ^ 
supporting appropriate educational activity. DOE makes grants 'of ' 
used energy-related laboratory eqifipment that is exc^ss^ to the re- 
quirements ojf DOE office^, facilities, and contractors to nonprofit 
institutions of' higher learning for use in energy-oriented educa- 
tion programs. Lists of available equipment are maintained at DOE 
field offices^for review. by potential donees. Interested colleges 
and univer^sitaes submit grant proposals ' for desired items , detail-^ 
ing ,hdw the equipment would ,be used. Equipment is awarded on a 
first-proposal received' first-qualified basis. Grantees must pay 



15/Excess property is property determined to be unneed^ by the i 
Federal agency having possession of it; however, it may be 
needed by one^or more other Federal agencies. ' ^ , 

^Scientific equipment is property which f^lls within certain Fed- 
eral supply,j2lassi f icati<^i groups; e.g\. Group 43 (pumps and 
compressors f. Group 59 (electrical and electronic equipment com- 
ponents). Group 66 (instruments •and laboratory equipment). See 
Federal Register, vol. 42, no. 203, p. 56001, for a complete^ 
list of classification groups. 
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V 

transportation costs and are required to submit a report on the 
equipment's use and its effect on the" institution's energy-oriented 
offerings . ' ' * ' * ' • ^ 

.In 1980, 22 Schools received approximately 143 items with an 
original acquisition value of' about $378", 000. Program officials 
were unable- to determine how much of this^ equipment went to^engi- 
neerir^g departments but estimated that it- was a large portion of • 
the tdtal . ' . ' 
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Program by Agency 

Agency-Specific Programs 

Department of Agriculture*. 

Aid to Land-Grant Colleges 
( Bankhead-Jones) 

Department of Commerce 

Sea Grant 'Marine Education a/ 

Department of Bducation. 

#Aid to Land-Grant Colleges 
(Morrill-Nelson) b/ 

Cooperative Education Program 

Domestic Mining and Mineral 
and Mineral Fuel Conserva- 
tion Fellowship Prog^ram , 

Rehabilitation Engineering 
Traineeship Program 

Subtotal 

Student Financial Assistance*^ 
Programs 

Total (ED) 

Department of "Energy 

•University/Laboratory Co- 
operative Program * 

University Realtor Fuel 
Assistance Program 

Magnetic Fusion Energy Tech- 
- nology Fellowship Program c/ 



Tabl e 17 

/ " 

So urces of Federal Support for Engineering Education 
(Budget Authority in Thousands) 



1980 . 
ActuaL 



^ To tal Progra m 

1982 Percent for 

Actual Reguest 



En gineering Po r t ion • 

1980 1981 'IJ^^ — 

Engineering Actual Estimate Reguest 



$ 11,500 $ 11,500 5 



1,563 

, 2,700 
15,000 

4,500 
^ 104 



n.d. 

2,800 
23,000 , 



n.d. 



125 



n.d. 



22,304 



25,925 



20,000 



'5^^38,094 6,180,750 6,421,750 
?5, 260, 398 $6,206,^75 $6,441,750 

$ 3,200 $ 3,500 $ 3, •600 



1,700 



20 



20.0% $ 2,300 $ 2,300 $ 



n.d. 



0 22.0 

20,000 11.5 
4^ 



6^6.1 



100,0 
24.2% 

> 

3>6 

3.7% 



20.0% 



i.4O0 1,600 50^,0 

*" / . ' - ' 

200 - 420 ' 100.0 



n-.d. 

594 

1,725 

2,975 
104 



^ fj'd. I n.d. 



616 ^ 0 
•2,645 ^ 2,300 



125 



n.d. 



$ 5,398 $ 3,386 $ 2;100 



18B,571 ,222,507 231, 183- 

i 

$193,969 $225,8^:^^ $233,481 
$^ 640 $ ^4?Q- 



> 

O 
H 

< 



> 



"'20 



20^ 



420 



Solac Energy Meteorological 
Research and Training Site 
Program / * 



1,000 1,080' 1,120 20.0 200 216 224 



DOE-ASEE Summer Faculty Pro- . . ^« m., 

gram in solar Thermal R&D 168 172 200 ^52^ 88 ^ 90 104 

Total (DOE) $ "6,088 $ ,6 ,352 $ 6.940 . 30.0% $ 1,-798 $ 1,906 , % 2,268 

i 

Depa^rtment of Health and Human - 
Services 



National Research Service^ * * . '^''^^ 

Awards (Predoctoral Institu- * , ' ' , ^ . • , ^ , 

tional Training Grants) d/ $ 53,737 % 64yl?t)^ $ 43,284 2.5% $ 1,343 $ 1,610 $ 1,082 



Depiirtraent of the Interior 



State Mining and Mineral R*e- ■ " F 

sources^ and Research Institutes 
Program * . • 

Department of Transportati6n 

U.S. Coast Guard Academy ' 

Aid to State Maritime Academies 

^U.^^Merchant Marine Academy 

FHWA fellowship and Scholarship 
Program* 

Un.iversity-FHWA College Cur- 
riculum Program 

Center of Excellence in Motor 
Vehicle Safety Research. 

J Total (DOT) 

a/TOtal includes only the portions 
*" ships, internships, and , Sea Grant Fellowships. 
b/This percentage is based on 1979 data. 

c/Budget figure represents ,start-up costs only in 1980. >. 
3/This percentage is based on 197^ data. 



$ 


10,000 


^ % 


9,629 ^ 


$ 


. 0 

• » 


. 72,0% 


$ 7,200 


$ 6,933 


$ ^ 0 


$ 


28,600 


% < 


31,000 


$ 


33,500 


30.6% 


$v 8,752 


$ 9,486 


$ 10,251 




11,459^ 




7,530 




10,180 


50.0 


- 5,730 


3,765 


5,090 




17,431 




18,519 




19,205 


50.0 


8,716 


^ 9,260^ 


^,603 




459 




326 




326,, 


52.6 


241 


171^ 


171 




29 




29 




'ii n.d. 


' 70. Ot 


20 


20 


n.d. 




'312 




550 




n.dJ 


9§.t)-^^^r^'^. 296 


523 


n.d. 




58,290 




57,954 




"63,211 


40.8% 


% 2^,155 


$ 23,225 


$ 25,115 


\ Of 


Marine 


Education that 


are 


devoted 


to course 


dev-elcppment , 


research 


assistant- 



1"23 



t o >f 



1980 

Program by Agency Actual 

Environmental Protection Agency 

Air pollution Traineeships 
V Program ' $ 380 

Academic Grants in ^Sol id Waste 

Technology 120 

ACaifemic Training Program in 

Water Pollution Control 438 

f Total (EPA) $ 938 

National Aeronautics and Space 
Administration 



12 



^ Cdmputatrbfial Fluid Dynamics 

p gr-ain-jng Program 3J75 j 

Graduate Research Program in , 
^^"""^^ Aeronautics 800 

Post-Baccadaureate Program in* 
Aeronautics ^ 500 

Graduate Student Researchers. 
* Program „ ' * , 3§5 

'\ Summer Faculty Fellowship Pro- 
gram r 1,580 

Total 'tNASA) ^ $ .3,640 $ 

National Science Foi^ndation 

Development in Science Educa- 
tion (DISE) V $ 8,105 J 

Comprehensive Assistance to 
Undergraduate Science Bduca- 
^ tion (CAUSE) ' ^ _ . 13,291 



J 



Instructional Scientific 

Equipment Program (ISEP) ^ 2,771 



ERLC 



> 

^ Table 17 (Cont'd) ' W 



Total Program " Engineering Portion 



'235 



64 



299 

650 
900 
750 
785 
1,500 



$ 0 


50.0% 


$ *190 




118 


$ 


0 


0 


50«0 


60 




32 

0 




0 


0 


75,0 


"^^^®^^9 




0 




0 


$ , ^ 0 


61,7% 


$ '579 


% 

* 


150 ^ 


$ 


0 

r 


$ 700 


72,0% 


$ 270 


$ 


468 


$ 


504 


1,100 


100,0 


. > 800 




900 




1,100 


m 1,982 


100,0 


500 




' 750 




1,982 ' 


1,200 


39.5 , 


152 




310 






1,500 


41.2 


651 




618 




618 • 


^$ 6,482 


, 65.2% ^ 


2,373 


$ 


3,046 


$ 


4,678 




, 13.6% 


1,102., 


- $ 


. 55l8_ ^ 




• 

- 0 


0^ 


16,1 


2,140 




1,273 




0 


0 


19.6 


543 




627 




i 0 



1981 1982 Percent for 1980 Tsifl 1982^ X 

Actual Request. Engineering Actual Estimate ReqPest 



> 

.4,100 $ 0 , 13.6% $ 1,102, $ 55l8 ^ § ^0 

------ ^ 

W 

7#904 0 16,1 2,140 1,273 0 'H 

3/200 ' 0 19,6 543 627 i ^ 



Local Course Improvement (LOCIJ 2,908 2,800 0 

Graduate Fellowship Program e/ . 10,905 11,400 8,800 

Science Faculty Program * 3,212 3,000 0 

Undergraduate Research Par- 4P 

ticipation 2,832 . 3,000 0 



All Except NSF and, ED 



•<GSA, NSF, DOB 



Used Federal Property Disposal h/ \ 



\ Used Energy-related Laboratory 
Equipment Grants Program 
(DOE) j/ $ 



Total (NSF) ^ $ 44,024 $ 35,404 $^ 8,800 

Cross-Agency Activities 
All Agencies 

R&D Grant' Funding t/ - ^ $3,906,000 $4,067,000 



federal Cooperative Education . 
Employment Program (coordinated 

by 0PM) £/ * "•<3- n.d. n.d. 



Surplus- Federal Profjerty Dorra- — 

tion (GSA) i/ - ■ $ 118,707 n.d. n.d. 

Transfer of Excess Scientific ^ 

Equipment (NSF) j/ $ 24,317 n*ya. n.d. 



3.78 n.d. n*d.' 



\ 



18.9 


. 550 


529 


0 


14.3 


1,559 
• 


1,630 


1,258 


6.7 


215 


201 


0 


9.5 


269 


^285 


0 


14.5% 


$ 6,378 ■ $ 


5,103 


$ 1,258 

V 

f 


n.d. 


n.d. 


'n.d. 


n.d* 

\ 


20. 8% 


n.d. 


n.d. 

\ * 


n.d* 


11 . u . 




'^XlTd'. 


_ n\d* 


n .d « 


n.d. 


n.d. 


' n.d • 


n.d. 


n«d. ' 


n.d . 





e/1982 funding is sufficient only for continuation of previously participating fellows, with no new st|^rts. 
f/Figures indicate R&D grant funding to colleges and universities. r^rl.^nn r^9 

i/Salaries are paid by each participating agency; cumulative totals are not available. Per^ij|^feiW| is portion of 

total orogram participants .who are engineering students. - , ^ ^ ""'^ * 

h/Figures for used property indicate original acquisition value of distributed items. 
T/Fiqure indicates- portion of proper ty. distributed for educational purposes. ^3^^ 
j/Equipraent distributed through these programs is intended for research purposes. ■ An unknown portion 

instruction* ' — — ^.^ „ ^ - 



is used for 



Tab-le 18 



Funding from Programs with Education Objectives 
( Budget Authority in Thousands ) 



Program by Category 

Science and Engineering Education 
Programs (NSF) 

Development in Science Education 

Comprehensive Assistance to Under- 
graduate Science Education 

Instructional Scientific Equipment 
Program 

Local Course improvement 

Graduate Fellowship Program a/ 

Science Faculty Programs v 

Undergraduate Research Partici- 
pation 

' Total (NSF) ' 



Total* 
Funding. 



, ^,105 

13,291 

2,771 
2;908 
10,905 
•3,212 

2,832^ 



1980 



Percent for 
En.gineei:inq 

A 

13. ei 

16.1 



19.6 
d9.9 
14.3 

6/7 ^ 

\ 



44,024 



9.5 



Engineering 
Portion 



1982 



$1,L02 
2,140 



^ ' 543 
550 
1,559 
- 215 

( 

, ^269 



Total 
Request 



Engineering 
Portion 




- 0 

\ 

0 
0 

1,258 
6 



-^00-^ 9 1,258 — 



en 



Nelson) -^ED) •b/'^",:;X '--^^^^ 

Gooee'r at iVe" eau^tic^r^;:^^^^^^ - ' -fT" ^ 15,000 

Student Einancial''AS.sistarice^ -CJED) --.^^-.o-^^t.. 



'* ' " . ' ' ^ * ' 


• I* 

- -.^ 

' 2, JOff. t: 




-c- 0 


- . .."^^ ' 
>$ ^ ' 0 






' ' - 594' . 




- ■ • ^ V 


r<V<'.- 0 




"'"'20.4% 


$/ 2,8,94 ; 




' a 


"$* 0 










' 20,000' 


'$ 2r300 




'^.^%.} 


''•$188'^ 571. 




,421,750 


$231,183 






s 

^ n ,d . 




n ,d , 


n .d , 





$ — ^ri-87W 



n .d , 



n.d, 



FelTlxrws-/— Atfith no new 



Used Federal Propex.ty: oi'sposal 

Surplus Fe^^cal Property 
Donation (GSA) .d/ ; 

,.a/1982 fuoding is sufficient- .only for cont in'uat ion of previously participating 

starts* » / - 

^^l^l1.nr«"yif by "Ich'parH^lplung a,e„=yr=u,.ul,tlve tot.ls.ace "Ot ",iiabl.. Percent 
■■"■^^noure-rs-bortron-ot -to-tal prcjgrnaiiu^kcticipants who are engineeering studenM. _ 
X4fgSr5To? ^^ed property indicatr:f-r-iginal- acquisition value of distributed i.tems. This figur^ 
indicates portion of property distributed for educational purposes. 

■ • - " - V ' 



.d. ► 




131 



132 



> 

M 
X 

H 



.1 



. Table 19 

Funding from Programs with Scient ific and Technibal Mission-Relate3» Objectives 

( Budget Authority in Thousands ) '■ ' 



t 



Program bl/ Mission Area 
Aeronaut ics/Space ( NASA) 



1980 



Computational Fluid Dynamics/v 
TrAijlln£_Program ^ 

Graduate Research Program in Aero- 
nautics 

Post-Bapcalaureate Program in Aero- 
nautics 



Total Percent foe Engineering* Total 
Funding Engineering Portion Retjuest 



375 
800 
500 



1982 



Engineering 
Portion 



Graduate Student Researchers Program 
Summer Faculty Fellowship Program 
Total 

"J 

Biomedical and Behavioral Science 
-•^^^ ^ 

^ National Research Service Awards 
(Predoctoral Institutional Training 
Grants) (HHS) a/ 



385 
1.580 



3,640 



Rehabilitation Engineering Trainee- 
ship Program (ED) 

Total 




72.0%^ 


$ 


270 


$ 


7oa 


$ 


504 
















100.0 




800 




✓ 

1,100 




1,100 


100.0 








1/982 . 




1,982 


39.5 








i,200' 




474 


41.2 




651 




1,500 




618 


65.'2% 

c 




** 


$ 


6,482 

4 


S 


4,678 


2.5% 




1,343 


$ 


' 43,184 

< - 


$ 


1,082 


100.0 




104 




n.d. 




n.d. 



2.7% 



$ 1,447 ? 43,284 



? l'0|2o t 

JixJ I 



Energy (DOE) 

pjo^rlf cooperative ^ ^^^^ ^^^^^ 5 640 $ ' 3,600 $ 720 



=-=_^fjivets--t-e!^Reactor Fuel Assistance " 

Program i-^"" 50.0 850 1,600 



% 



Magnetic Fusion energy Technology , ^ . on A9n 420* 

Fellowship Program b/ 20 100.0* 20 ^ ,420 . 420 

Solar Energy Meteorological, Research . * i t on joa 

and Training Site Program - 1,000 20.0 200 1,120 224 

DOE-ASEE Sunimec Faculty -program 1^^^ - ^00 104 



$ 


3, 


200 


20.0% 




640 




i , 


/ UU 






850 








1 UU . u ^ 




20 




1, 


000 


20.0 




200 






168 


52.2 




88 


$ ■ 


6, 


088 


29.5% 




1,798 














$ . " 


'ft 

* 


380 


50.0% 


$ 


190 






120 


^ ' 50.0 , 




60 - 




> 

» • 

1 


438*^ 


75.0 




329 






h 








$ ' 




938 


61.7% 


$ 


579 















800 



6^940 $ 2,268 



Solar Thermal Research' and^ Development 

• * * / 

Total J , . 

Environmental Protection (EPa!) 

Air Pollution Traineeships Progrcim 

1^ Academic Grants in Solid Wa^te . 

, Technology ^ 

Academic 'Training Prog^ram in Water . ^ -joq ' 0 ^ 0 
- Po^T^tion control - ' -I^^ ^ — x 

Total 

a/^This peiv.^...ww.^^ ^ 

b/Budget figure represents start-up costs only- in 1980. 



0 $ 0 



Table 19 (Cont'd) 
1980 



1982 



Program by Mission Area 
*'******%^pighw^y' Technology and Safet^ (DOT) 

FHWA Fellowship and Scholarship Pro- 



Total Percent for 
Funding > Engineering 



Engineering 
Portion 



Tdtal 
Request 



jmeBr : 



Engineer mg 
Portion 



gram 


$ 




459 


52,6% 


$• 241 




* 326 


$ 


171' 


, University-FHWA College Ciirricfilum 
Program 






29 


70,0 


20 




n.d» 




n.d . 


Cen^'er of Excellence in Motor Vehicle 
Safety Research. 






312 


^55,0 


. 296 




n,d " 


• 


n.d ^ 


Total 


$ 




8bo 


69,6% 


$ 557 


$ 


326 




* 171 


Maritime Transportation and Safety (DOT) 














m 

X ' * 
33^,500 




U,S, Coast Guard Academy 


$ 


28 


f60Q 


30,6% « 


$ 8,752 


$ 


$10,251 


Aid ^to State Maritime Academies 




11 


,459 


5o^_oy- 


*5,730 




10,180 • 






U.S;^ Merchant Marine Academy 




17 


,431 


50-^ ' 


8/71-6 




19,20? 




9,603 


Total 


:$ 


57,490 


40.4% 


: ^ $23,198 


' $ 


62,885 . 


$24,944 



Mining and Minerals . • 

Domestic Mining and Mineral and 
. .Mineral- Fuel Conservat i-on Fellowships 

Program (ED) ' ' $ 4,50,0 ^'^ 5^.1% ' ---?'2,975 



State Mining and Mineral Resources * - . 

and Research Institutes Program * ' ' , 

(DOI) • 10 /000 72.0 7,200 . 0 ^ O' 

'Total $ 14,500 70 .2% $10,175 0 $ 0 



i 



Marine Resources (DOCK ' , ' * 

Sea Grant Marine Education c/ 1,563 ^ n.d. n.d. n.d. ^ n.d. 

Research and Develot)ment Grant \^,' . 1 

Funding (all agencies) d/ . ' $3 ,733 ,000 n.d. r^.d. $4,067,000 n.d. 

Used Federal Prpperty Disposal £/ ^ ' ' , 

Transfer of Excess Scientific « 
^ Equipment (NSF) f> $ 24,317 n.d. ' n.d. ^ n.d. n.d: 

Used Energy Related Laboratory J|||| 
^ Equipme4it~ Grants Program (DOE), f/ iL'JR n.d. n.d. n.d. n.d . 

Total $ .'24,695 n.d. n.d. ,n.d. n.d. 

c/Total includes only the portions of Marine Education .that are devoted to course' development , re- 
~ search assistantships , internships , -and Sea 'Grant Fellowships. ^ 
d/Figures indicate R&D grant funding t© colleges and universities. 

e/Figures for used property inSicate origjlna'l acquisition value of distributed items. 
f/Bquipment distributed through these programs is intende/ for research purposes. An unk-nown portion 
is lised for instruction, v-,, " ' ' , 



13 0 
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Table ^0 

Funding for Engineering Education; Student Support 

(Budget Authority in Thousands) 

^ 

1980 



1982 



, Program by Category 

Student Financial Assistance (ED) 

R&D Grant Funding (all agencies) a/ 

... 0. 
Training m Agency Scientific and 

Technical Mission-Related ^Areas 



. Total 
Program 
Fund ing 

$5,238,094 

3,733,000, 



Student 
Support 
Portion 

$188,^71 

n.d. 



Total 
Budget 
Request 

$6,'421,750 

4,067,000'* 



Student 
Support 
Portion 

$231,183 

n.d. 



Aeronautics/Space (NASA) 

• "Coraputational Fluid Dynamics Training 

Program 375 270 700 

, Graduate Research Program in Aeronautics 800 800 1,100 

Post-Baccalaureate Program in Aeronautics 500 .** ,-iOO 1,982 

Graduate Student Researchers Program • 38S 152 - 1,200 

Biomedical and Behavioral Science 

National Research Service Awards (Pre- 
dQCtoral Institutional Train ing Grants) 

(HHS) b/ ^ 53 ,737 1 , 343 43, 284 

X Rehab il i tat ion Eng ineer ing Trainee ship 
^ Program (ED) ■ 404 56 t' % n,d. 

Energy (DOE)' ' * ^ 'A 

r 

University Laboratory Cooperative Program 3,200 \, 364 3,600 

Magnetic Fusion Energy Technology Fellowship ^ 

Program c/ 20 20 4 20 
Solar Energy Meteorological Research and 

Training Site Program 1,000 32 1,120 

Env ironmental Protection ( EPA) « ' 

Air Pollution Traineeship , Program 380 190 0 



■ 504 
1,100 
1,9^2 
474 



1,082 
n.d. 

410 
420 

. 0 



Academic Trainipg Program in Water 
Pollution Control 

highway Technology and Safety (DOT) 

FHWA Fellowship arid Scholarship Program 

Center of Excellence ip Motor Vehicle 
Safety Research ; 

Maritime Transportation and Safety (DOT) 

United States Coast Guard Academy 

Aid to State Maritime Aoiademies 

United States Merchant Marine Academy 

Mining and Minerals 



Domestic Mining and Mineral and Mineral 
^ el Conservation Fellowships (ED) 

State Mining and Mineral '•Resourcres" and 
Research Institutes (DOI) 

Marine Resources. ( DOC) 

Sea Grant Marine Education d/ 

Total 

federal Cooperative Education Employment 
Program (coordinated by 0PM) e/ 

Science and Engineering Education Programs (NSF) 

Graduate Fellowship Program £/ 

Undergraduate Research Participation 

Total » - * 



438 

459 
* 312 

28,600 
11,459 
17,431 

' 4,500 
10,000 

1,^563 



135,-263 
n.d . 

10,905 
2,832 



197 

241 

148 

1,451 
1,300 

1,393 

\ 



. '2,975 
0 1.179 

-r-t 

$ V2,6U 

n.d.. 



4,5^9 
269 



326 
n.d. 



33,500 
^oVl8i) 
19,205 



n.d. 



116,617 
n.d. 

8,800 
0 



171 
V n.d. 

l,70a 
1,300 
1,880 



n.d. 



$ 11,0^9' 
$ n.d. 

3v,258 
0 



13,737 ^ 1,828 



8,^00. ^$ ' 1,258 



a/Figures indicate -R&D grant funding to colleges and univer sijties . . . 

b/Engineer ing student support portion based on 1979 percentage. ♦ . <5 ' 

♦ c/Budget figure represents start-up costs' only in 1980. ^ • 

d/Total includes onlythe portions of Marine Education that .are devoted to course development, 

research assistantships , internships, aqd^Sea <Grant Fellowships, ^^^J 
e/SalarJ.es are paid by each participating-'^a^ency?; c^uiiulative totals arjs not available., j « 
^/1982^f unding is sufficient only for continuation of previously participating , fellows , with 

no new starts. 



O 

H 

X 

H 
< 




ERIC. 



143 



144 



Table 21 



Funding for Engineering Ejaucation; Instructional Equipment 
( Budget Auytiority in ThousandT j 



1980 



19821 



Program by Category ^ 
R&D Grant Funding (all agencies i a/ 
Used Federal Property Disposal b/ 

Surplus Federal .Property Donatioij (GSA) c/ 



^Total 
Program 
Funding 



Equipment 
Portion 



Total 
Program 
Funding 



Equipment 
Portion 



1 -vv 



Transfer of Excess Scientific Equipment (NSF) d/ 

' Used Epergy-related L'aboratory 'Equipment 
Grafts Program (DOE) d/ 

federally Subsidized Academies (DOT) \^ 

U.S. Coast Guard Acad'emy 

Ai<J*to State Maritime Academies 

United States Merchant Marine Academy 

Total 

Science and Engineering Education Programs (NSF) 

Comprehfensive Assistance to Undergraduate 
Science Education ' , , 

. - i 
Instructional Scientific Equipment Program 

Local Course Improvement ^ 

Total 



$3,733,000 


n,(i. 


$4,067,000 


n.d . 


f 










118 , 707 


^ n .d • 




n .0 • 


n.d. 


Z 4 f J 1 / # 


n • a • 




n.d. 


p .a . 


1 

378 


n.d . 




n.d. 


n.d . 


28,600 


n.d. 




33,500 ^ 


> 

n.d ; 


t 11,459 


1,912 




10,180 


* 3 ,^49*6. 


17,431 


- ■ 115 




19., 2*05 


' 127 


$ 57,490 


$4,027 " 


$ 


62,885 


§3,617 


1 






9 




$ ,.^13,291 


$ '589 ■ 


$ 


- 0 , 


$ -0 


2,771 


543 




0 


0 












2,908 


61 ' 




0 


" 0 





18,970 $1,193 



Scientific and Technical Mission-Related Programs 
Energy (DOE) 

University Reactor Fuel Assistance Program $ 1,700 $ 850 

Solar Energy Meteorological Research and , 
Training Site Program ^ ' -1 ^ 1,000 10 

Mining and Minerals (DOI) ^ ' . ^ 

State Mining and Mineral Resources and 

Research Institutes Program ^ 10,000 781 

^^^^r^^— • $ 12,700; $1,641 

/ 

Aid to Instruction at Land-Grant Colleges ... 
Aid to Land-Grant Colleges ( Bankhead-Jones) 

(USDA) ^ . • $ 11,500 ^$^n.d. 

Aid to Land-Grant Colleges (Morrill-Nelson) (ED) 2,700 n,d. 

Total . ^ / .$ W^OO n.d. 

a/Figures indicate R&D grant funding to colleges and- universities. ' ^ 

b/Figuces for used property indicate original acquisiition value of distributed items. 

c/Figure indicates portion. of property distributed fofr educaticmal purposes. 

d/Equipment distributed through these programs is intended for. researph purposes. An unknown 
r portion i^ used for instruction. ^ ' 





1,600 


$ 


800 




' 1,120 




u 




0 




0 


$ 


2,720 


$ 


811 


$ 


* 0 


f 


' 0 




0 




0 


$ ■ 


0 


$ 


0 



11" ' ■ . . • 148 



Table 22 



Funding for Engineering Education; Institutional Support 
( Budget Authority in Thousands ) 



Program by Category 
Federally Subsidized Acadjemies ' 
CJn~tted btates Coast- Guard Academy 
^d to State Maritime Academies 
U.S. Merchant Marine Academy 
Total 

Aid to Instruction at Land-Grant Colleges 

Aid to Land-Grant Colleges (Bankjiead- 
Jones) (USDA) ^ 

Aid to Land-Grant Colleges (Morrill- 
NelSoH) (ED) a/ 

Total 

Scientific and Technical Mission-Related 
Programs 

Mining and Minerals 

State Mining and Mineral Resources 
and Research Institutes Program (DOI) 

Highly Technology and Safety 

Center of Excellence in Motor Vehicle 
' Safety R^esearch (DOT) 

Total 



1980 



1982 



Total 
Program 
Funding 



Institutional Total 
Support Program 



$287^00" 
11,459 
17,431 

$57,490 



$11,500 
2,700 

/ 

$14,200 



$10,000 



312 

$10,312 



Portion 



$ 8^,752 
5,730 
8,716 

$23,198 



$2,300 

594 
$ ,2,894 



$ 2,059 



30 



Funding 



Institutional 
Support 
Portion 



$33,500 
10,180 
1 9,205 

$62,805 



n .d . 



$10,251 
5,090 
^/603 
$24,944 



n.d . 



$ 2,089 



a/Portion for engineering suppoffe based -on 1979 percentage.. 



Table 23 



Funding for Engin^ri n g Educatio n ; Instituti ona l Developmen t 
( Budge t Authority in Thousands ) - ' , 



^' Program by 'gatgetory 

Science and Engineering Education 
Programs (NSF) ' 

Comprehensive Assistance to Under- 
graduate Science Education 

Cooperative Education Program (ED) 

^ Total y ^ 



1980 

-Total A Institutional 
Program Development 



Funding 



'$13,291 
15,000 
$28,291 



Portion 



$2, MO 
1 ,725 
$3 ,865. 



1982 



Total 
Program 
Funding 



Institutional 
Development 
•Port: 



% 0 

«;,20j_ooo \ 

$20,000 



$ ' 0 
2,300 
$2 ,300 



151 



152 



r7 



, Table 24 

Funding for Engineering Education; Curriculum Developme n t and Dissemination 

(Bridget Authority in Thousands) 



\ Programs^- by Category 

Science and Engineering Education t'rograms (NSF) 

Development in Scienqe Education 

Comprehensive Assistance to Undergraduate 
. Science Education \ v . 

Local Course Improvement 

Total 

Scientific and Technical ' Mission-Related Programs 

Energy (DOE) "h 

Sol^ir E^nergy Meteorological Research and 
Training Site Program 

Environmental Protection (EPA) 

Academic' Grants in Solid Waste Technology 

Academic Training Program in Waita^^. Pollution 
Control , * < , 

Highway Technology and Safety (DOT) 

University-FHWA College Curriculum Program 

Marine Resources 

\ 

Sea Grant Marine Education a/ 



1980 



Total 
Program 
Funding 



$.8,105 

13,291 
2,90 8 
$24,304* 



% 1,000 

120 
438 

29 

1,563 
$ 3,150 



Eng meer ing 
Curriculum 
Portion 
W 

$1,102 . 

856 • 
550 . 



$2,508 



58 

60 
131 

20 

n «d . 



1982 



Total 
Program 
Funding 



$1,120 



269 



n.d * 

n .d . 

$1,120 



-Engineer ipg 
Cjir r iculum 
' Portion 



$ 0 

'o^ 

0 

$ 0 



/ 

$65 



0 ^ 



n.d . 



n.d , 



$65 



Total 

a/Total includes cnly the portions of Marine Education that are devoted to course development, 
research asslstantships , internships, and Sea Grant Fellowships, 



to 



______ " ' Table 25 

Fuhdi n g f o r Engineering Education; Faculty Developm ent 
( Budget Authority in' Thousands ) 



Progr^am by Categor y 

Scientific and technical Mission-Related 
^Programs 

Ae r onaut i(A/Space ( NASA ) 

Summer Faculty Fellowship Program 

Energy (DOE)_ 

University/Laboratory Cooperative' 
Program 

\ dOE/ASEE Summer Faculty Program in 
Solar Thermal R&D 

Total 

Science and Engineering Education 
Programs (NSF)^ 

.Science Faculty Programs 

Comprehensive Assistance to ijnder- , 
graduate Science Education 



Total 



1980 



0 



Total 
Prc^ram 
Funding 



1,580 



3,200 

J 16^ 

$ 4,948 

$ 3,212 

13,291 
$16,503 



Engineering 
Faculty 
Portion 



$651 



202 

_^88 
$941 

$215 

107 
$322 



1982 



.'-^ Total 
^ •'Program 
Funding 



$1^500 

3,00 

200 

$5,300 



.0' 
0 



Engineer ing 
Faculty 
Portion 



$618 



227 

104 
$949 

$ 0 

g 

$ 0* 
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COMMITTEE ON SCIENCE AND TECHNOLOGY 
U.S. HOUSE OF I^EFRESENTATIVES 

SUITE RAYBURN H9USE omCE BUnJDINC 

WASHINGTON. D.C 205t5 
(202) 225-6371 



April 1, 1981 



i*o«i «T c kctcmaM 
ntCiMA A. oAxna 

MkHTMA HNCM 

OCOKGC c )cop# 

THOMAS jM< MOtS 

OA<*nCLU « ^AMVCOV * 

amtmopvy c rAruM X^JC* 



MtHOAirr CTATT oinici 



Milton J. Socolar, Acting ' , * 

Comptroller General 
General Accounting Office 
Washington, C. 

Dear Mr. Socolar: 

For^^sonfe time, the Cormrittee on Science and Tech0dlagi' has been concerned, 
^bout the health of American science and engineering education. We have 
recently been assisted in our review in this area by a GAO briefing docu- 
ment that outlined programs in engineering education in eight Federal 
agencies. This "document, prepared by the Science and Technology groupjin 
the Program Analysis Division, has been very helpful in analyzing funding 
of science and engineering education within the National Science Foundation. 

in GAO's ongoing work in engineering edu- 
ce education more generally. We under- 
will provide further information about ; 
ineering education, as well as an a^ialysis 
activities in relation to current issues 
tion. *By this letter, we are requestiiig 
ect at the earliest possible date and to 
of the-projectV 



The Conmittee is. very interested 
cation particularly, arid in scien 
stand that GAO's work in progress 
current Federal activities in eng 
of the nature and extertt of such 
.and concerns\in engineering educa 
to receive the report of the proj 
be kept informed of the progress 



The Coirinittee is also very interested .in pre-college science education. 
We currently expect that the pre-college science education program of thi? 
National Science Foj^ndation will be reorganized and refocussed for the 
coming year. We wou^d like, to request that, subsequent to your work on 
engineering education, GAO conduct a study of pre-college science educa-' 
tion. The same approach now being pursued in engineering education — an 
analysis of activities across Federal agencies in relation to current 
issues and concerns — would be very useful to us. This- information js ^ 
not current available ^from any other source. We look forward to your 
response and thank you for your, continued assistance. 




\ 




Sijicerely, 

BOUG WALGREN \J 
Chairman 

Science, Research anc[ 
Technology Subcommittee 
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COMMITTEE ON SCIENCE AND TECHNOLOGY 
U.S. HOUSE OF REPRESENTATIVES 

SUITE 2321 RAYBURN HOUSE OFFICE BUILDJNC 

WASHINGTON. D.C 20515 
(202) 225-6371 

September 3, 1981 ^% 
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Honorable Milton J. Socolar 
Acting Comptroller General of 

the United States 
U. S. General' Accounting Office 
Washington, D. G. 205A8 

.^^^^-.Qeaj. Socolar: 



Congress has become increasingly concerned about the health of American 
engineering education and associated problems vlth engineering and tech- 
nical manpower. The Committee on Science and Technology , has had particu- 
lar interest in this issue, though it is of utmost concern no the rest 
of Congress given the implications in providing. for a strong defense 
and the economic recovery of the nation. 



It is my understanding that your agency, through the Proacam Analysis* 
Divi^sion, is near completion of a study jof engineering .^cation pro- 
graiis within the %*ederal government. Tt'is also my understanding that ^ 
a substantial amount of inf ormati^BU£p(icerning those programs ha$ been 
accumulated. Such a study woul^appear to be an important contribution 
to what I anticipate will be a ^jor focus of policy debate ^during this 
Congress. In t"he past, reports from your organization have provided 
'important baselines and analysis for Members of Congress to use in their 
deliberations of 'crjLtical .policy issues. I exfject the s$me would be 
the case for this report. - 

Because of the importance of this issue and because of the widespread 
interest, I would^ like to urge that this study be as comprehensive as 
possible, with the fullest -feasible analysis of the data* you have obtained. 
It would be particularly Important to include data and discussion of the 
proposed spend i^^. levels for FY 1982 contrasted with the FY 1980 levels 
in these Federafrpro*rams. Agency comments on this and other information 
^contained in the repdrt would be important!' in establishing its full credi- 
*bility. Finally, I would hope that the ref)ort be directed as broadly as 
possible to the entire Congress. . ^ 
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Honorable Milton J. Socolar 
September 9, 1981 
.V Page 2 , ^ 




for 



I also understand that GAO will be providing interim information 
full Committee hearings scheduled for eaijly . October of this year re- 
garding this issue. Publication of the final report early. next year 
plus our own analysis of information gained at these hearings will be 
of particular usefulness in our authorization, and oversight functions 
.next spring.' 



I look forward to your continuing assistance. 

Sincerely, y^j 




DON FUQUA 
TChairman 



\ 



I.S. WVtftIt-'*! WINUNC OFFICE lOfi-'-O- 36> -^-S/ .M 10 



(974176) 
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